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HOW TO USE THE DATA CATALOG 


The Fairchild Semiconductor Data Catalog is divided into two main sections: 
Integrated Circuits and Discrete Devices. Within these sections, products 
are further subdivided according to appropriate ciassifications — i.e. 
linears, hybrids, etc. for integrated circuits; general purpose transistors, 
field- effect transistors, etc. for discrete devices. Still another breakdown 
within the discrete section classifies devices according to function: switches, 
amplifiers, etc. The various classifications are clearly indicated in the Table 
of Contents. 


Comprehensive listings including device type and page number are pro- 
vided at the beginning of the iC and Discrete sections. For each seciion 
there are two indices: The first is a product list in numerical order, and 
the second is a numerical product list by family. Thus, Fairchild’s available 
products in a given category can be checked at a glance, or a particular 
device can be located even if its generic classification is not known. 


For each family of integrated circuits there is a cross reference table 
listing all the packages available for each product category. For instance, 
the TTL 9004 dual 4-input NAND gate is available in Fiat Pak, Fairpak™, 
and Dual In-line packages. 


For each category of integrated circuits there is a ‘Coming Soon’”’ section 
with new product listings and descriptions. These are products for which 
there were no firm specifications at publishing date for the catalog. Com- 
plete specifications on these new products will be provided in the next 
edition of the data catalog. 


In the Discrete Device section, selection guides are provided at the be- 
ginning of each category to simplify the selection of those devices which 
would be most useful for a particular application. These selection guides 
narrow the broad categories of potential components to those best suited 
for a certain application. After choosing the desired devices, simply refer 
to the numerical index at the beginning of the Discrete Section for page 
numbers of data sheet specifications. 


Device Part 
Number 


wA702A 
uA702B 
wA702C 
nAT03 - 
uA703C 
wAT03E 
#A7T09 


wATO9A 
uA709B 
pAT09C 


pA710 
#A71OB 
wA710C 
pA7 LI 
wA711C 
pA7I6 
BA716C 
pA719 
wA722 
uA722B 
wA726 


uAT26C 
A727 
uA727B 


pA730 
pA730C 
pATAL 


pATAIC 


$30 
931 
932 
933 
944 
3100 
3101 
3102 
3300 
3303 


3304 
3320 
3501 


3700 
3701 
3705 
3750 
3751 
3800 
3801 


4501 
4510 


INTEGRATED CIRCUITS NUMERICAL INDEX 


Function 


High Gain, Wideband DC Amp. 

High Gain, Wideband DC Amp. 

High Gain, Wideband DC Amp. 

RF-IF Amplifier 

RF-IF Amplifier 

RF-IF Amplifier 

High Performance Operational 
Amplifier 

High Performance Operational 
Amplifier 

High Performance Operational 
Amplifier 

High Performance Operational 
Amplifier 

High-Speed Differential Comparator 

High-Speed Differential Comparator 

High-Speed Differential Comparator 

Dual Comparator 

Dual Comparator 

Fixed Gain, Low Distortion Amplifier 

Fixed Gain, Low Distortion Amplifier 

High Gain RF Amplifier/FM Detector 

10 Bit Current Source 

10 Bit Current Source 

Temperature-Controlled Differential 
Pair 

Temperature-Controlled Differential 
Pair 

Temperature-Controlled Differential 
Amplifier 

Temperature-Controlled Differential 
Amplifier 

Differential Amplifier 

Differential Amplifier 

Frequency Compensated Operational 
Amplifier 

High Performance Operational 
Amplifier 

Dual Gate 

Clocked Flip-Flop 

Dual Buffer 

Dual Extender 

Dual Power Gate 

5 Input Gate 

Dual JK Flip-Flop 

3 Input Gate 

25 Bit MOS Static Shift Register 

MOS Dual 25 Bit Dynamic 
Shift Register 

Dual 16 Bit Static Shift Register 

64 Bit-40 Shift Register 

1024 Bit MOS/LSI Static 
Read Only Memory 

MOS Monolithic 4 Channel Switch 

MOS Monolithic 6 Channel Switch 

8 Channel MOS Multiplex Switch 

10 Bit MOS/LSI D/A Converter 

12 Bit A/D Converter 


8 Bit MOS/LSI! Parallel Accumulator 
10-Bit Serial/Parallel-Parallel /Serial 


Converter 
CCSL Micromatrix Quarter-Cell 
CCSL Micromatrix Dual 4 Bit 
Comparator 


Family 


Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 


Linear 
Linear 
Linear 


Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 


Linear 
Linear 
Linear 


Linear 
Linear 
Linear 


Linear 


DT ub 
DTul 
DT pL 
DTyL 
DTul 
MOS 
MOS 
MOS 
MOS 
MOS 


MOS 
MOS 
MOS 


MOS 
MOS 
MOS 
MOS 
MOS 
MOS 
MOS 


MSI 
MSI 


Page 
Number 


6-5 

6-10 
6-15 
6-20 
6-24 
6-26 
6-30 


6-34 
6-38 
6-40 


6-42 
6-46 
6-50 
6-54 
6-58 
6-60 
6-64 
6-68 
6-74 
6-78 
6-82 


6-84 
6-86 
6-90 


6-92 
6-96 
6-100 


6-102 


3-5 
3-5, 3-13 
3-5, 3-21 
3-5, 3-25 
3-5, 3-21 
7-4 
7-6 
78 


7-12 


7-14 


7-16 
7-18 
7-22 


7-26 
7-30 
7-32 
7-36 
7-40 
7-41 
7-47 


3-27 
3-29 
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Device Part 
Number Function 

9000 Clock-Gated JK Flip-Flop 
9001 Clock-Gated JK Flip-Flop 
9002 Quad 2 Input Gate 
9003 Triple 3 Input Gate 
9004 Dual 4 Input Gate 
9005 Dual AND/OR/NOR Gate 
9006 Dual 4 Input Extender 
9007 8 Input Gate 
9008 Quad 2 Input AND/NOR Gate 
9009 Dual 4 Input Buffer 
9016 TTL Hex Inverter 
9020 Dual JKK Flip-Flop 
9021 Dual JKK Flip-Flop 
9022 Dual JK Flip-Flop 
9030 8 Bit Memory. Cell 
9033 16 Bit Memory Cell 
9034 256 Bit Read Only Memory 
9040 Ciocked Fiip-Fiop 
9041 Dual 3 Input NAND Gates 
9042 Dual 3 Input NAND Gates 
9043 3 & 4 Input NAND Gates w/Extender 
9044 Dual 4 Input NAND Gates 

w/ Extender 
9046 Quad 2 Input NAND Gate 
9047 Triple 3 Input NAND Gate 
9093 Dual Flip-Flop 
$094 Dual Flip-Flop 
9097 Dual Flip-Flop 
9099 Dual Flip-Flop 
9109 High Voltage Hex Inverter 
9110 High Voltage Hex Inverter 
9111 Parallel-Gated Clocked Flip-Flop 
9112 High Voltage Hex Inverter 
9300 MSI 4 Bit Universal Register 
9301 MSI One of Ten Decoder 
9302 Dual Full Adder 
9304 MSI Dual Full Adder 
9307 MSI 7 Segment Decoder 
9308 MSI Dual 4 Bit Latch 
9309 MSI Dual 4 Input Multiplexer 
9601 Retriggerable Monostable 

Multivibrator 
9620 Dual Differential Line Receiver 
9621 Dual Line Driver 
9624 Dual CCSL To MOS Interface Gate 
9625 Dual MOS To CCSL Level Converter 
9900 Medium Power Buffer 
9903 Medium Power 3 Input Gate 
9904 Medium Power Half Adder 
9905 Medium Power Half Shift Register 
9907 Medium Power 4 Input Gate 
9908 Low Power Adder 
9909 Low Power Buffer 
9910 Low Power Dual Gate 
9911 Low Power Dual Gate w/Inverter 
9912 Low Power Half Adder 
9913 Low Power Type D Flip-Flop 
9914 Medium Power Dual 2 Input Gate 
9915 Medium Power Dual 3 Input Gate 
9921 Low Power Gate Expander 
9923 Medium Power JK Flip-Flop 
9926 Medium Power JK Flip-Flop 
9927 Medium Power Quad Inverter 
9930 Dual 4 Input Gate 


Family 


TT ak 
Thal 
Thal 
TT uk 
TT 
TT ak 
TT uk 
TT ul 
TTyl 
Tul 
TTl 
Thal 
TT al 
TT uk 
CTal 
CCSL 
CCSL 
LPDT pi 
LPDTuL 
LPDTuL 
LPDTuL 
LPDTuL 


LPDT ul 
LPDT ul 
DTzL 


- DT ab 


DT pl 

DT ul 

DT ul 
HLLDT ub 
DT ul 
HLLDT ub 
MSI 

MSI 

MSI 

MSI 

MSI 

MSI 

MSI 
TTul 


Custom 
Custom 
Custom 
Custom 
RT ul 
RTul 
RTul 
RT wl 
RTwL 
LPRTuL 
LPRT ul 
LPRTwL 
LPRTuL 
LPRT ub 
LPRT ul 
RT pL 
RTL 
LPRTgL 
RTuL 
RT ub 
RTgL 
DTuL 


Page 
Number 


3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-53 

3-55, 3-45 
3-45 

3-59 
4-123 
3-62a 
3-62e 
3-45, 3-63 
3-45, 3-63 
3-45, 3-63 
3-45 

3-45 


3-45 

3-45 

3-45, 3-69 
3-45, 3-69 
3-45, 3-69 
3-45, 3-69 
3-71 

3-71 

3-45, 3-77 
3-71 

3-81 

3-87 

3-45 

3-92 

3-98 
3-103 
3-107 
3-111 


4-3 

4-6 

4-10 

4-10 

4-16 

4-16 

4-16 

4-16 

4-16 

4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16 

4-16 

4-16, 4-38 
4-16 

4-16, 4-56 
4-16, 4-62 
3-115, 3-45 


Device Part . 
Number 


9931 
9932 
9933 
9935 
9936 
9937 
9941 
9944 
9945 
9946 
9948 
9949 
9950 
995i 


9952 
9953 
9954 
9955 
9956 
9957 
9958 
9959 
9960 
9961 
9962 
9963 
9964 
9965 
9966 
9967 
9971 
9972 
9989 
9997 


Function 


Clock-Gated Flip-Flop 
Dual 4 Input Buffer 

Dual 4 Input Extender 
Hex Inverter 

Hex Inverter 

Hex Inverter 
Monostable Multivibrator 
Dual 4 Input Power Gate 
Clock-Gated Flip-Flop 
Quad 2 Input Gate 
Clock-Gated Flip-Flop 
Quad 2 Input Gate 

High Speed Gated Flip-Flop 


2 input Monostabie Muitivibrator 


Dual 2 Input NOR Gate 
AND/OR Gate 

AND/OR Gate 

AND/OR Gate 

Dual 2 Input Buffer 
Flip-Flop 

Decade Counter 
Buffer-Storage Eiement 
Decimal Decoder/Driver 
Dual 4-Input Gate w/Extender 
Triple 3 Input Gate 
Triple 3 Input Gate 
AND/OR Gate 

AND/OR Gate 

AND/OR Gate 

Flip-Fiop 

AND/OR Gate 

AND/OR Gate 

4 Bit Binary Counter 

4 Bit Shift Register 


Page 
Number 


3-45 

3-115, 3-45 

3-45, 3-115 
3-45, 3-123 

3-45 

3-45 

3-45, 3-127 
3-45, 3-115 
3-115, 3-45 

3-115, 3-45 

3-115, 3-45 
3-115, 3-45 

3-45 

3-115, 3-45, 
3-127 

4-64 

4-68 

4-68 

4-68 

4-74 

4-78 

4-88 

4-§2 

4-96 

3-115, 3-45 
3-115, 3-45 
3-115, 3-45 
4-68 

4-68 

4-68 

4-78 

4-68 

4-68 

4-99 

4-121 


1-2 


INTEGRATED CIRCUITS NUMERICAL INDEX 


Device Part 
Number Function 

SH2001 High Voltage, High Current Driver 

SH2002  DTuL High Power Driver 

SH2002-P DTubl High Power Driver 

SH2100 High Current Driver 

SH2101 High Voltage Driver 

SH3000 High Impedance, Wideband DC 
Amplifier 

$H3001 Analog Switch 

$H3002 SPDT Analog Switch 

SH3005 High impedance Differential 
Comparator 

$H3200 Adjustable Positive DC Voltage 
Regulator 

$H3201 Adjustable Negative DC Voltage 
Regulator 


ADDITIONAL INTEGRATED CIRCUITS 


Device Part 
Number Function 
4601 Micromatrix™ Array | 
Internal -Quarter-Cell 
4610 Dual Two-Variable 
Function Generator 
9306 MSI Up/Down BCD Counter 
9312 MSI 8-Input Multiplexer 
9622 Dual Line Receiver 
BATITE Multi-Purpose Amplifier 
#A719C High Gain RF Amplifier/ 
FM Detector 
pA723C Precision Voltage Regulator 
pAT37E Color TV Chroma Demodulator 
9035 64-Bit Read/Write Memory Cell 


Page 

Family Number 
Hybrid 5-3 

Hybrid 5-7 
Hybrid 5-11 
Hybrid 5-15 
Hybrid 5-19 
Hybrid 5-23 
Hybrid 5-25 
Hybrid 5-27 
Hybrid 5-29 
Hybrid 5-33 
Hybrid 5-35 

Page 
Family Number 
TIL 3-324 
TIL 3-32e 
CCSL 3-97a 
TTL 3-110a 
cCSL 3-114a 
Linear 6-67a 
Linear 6-73a 
Linear 6-81a 
Linear 6-99a 
CCSL 3-62k 


INTEGRATED CIRCUIT INDEX BY FAMILY 


Type Function Page Number Type Function 
COMPATIBLE CURRENT SINKING LOGIC (CCSL) LPDTuL 
Trl 9040 Clocked Flip-Flop 


9041 Dual 3 Input NAND Gates 


9000 Clock-Gated JK Flip-Flop 3-33, 3-45 9042 Dual 3 Input NAND Gates 

9001 Clock-Gated JK Flip-Flop 3-33, 3-45 9043 3 & 4 Input NAND Gates With Extender 
9002 Quad 2 Input Gate 3-33, 3-45 9044 Dual 4 Input NAND Gates With Extender 
9003 Triple 3 Input Gate 3-33, 3-45 9046 Quad 2 Input NAND Gate 

9004 Dual 4 Input Gate 3-33, 3-45 9047 ‘Triple 3 Input NAND Gate 

9005 Dual AND/OR/NOR Gate 3-33, 3-45 

9006 Dual 4 Input Extender 3-33, 3-45 Micromatrix™ array 


vor” . Beinput Gate 3-33, 3-45 4501  CCSL Micromatrix Quarter-Cell 

Soe nuase put ANE INOF Gale 3-33, 3-45 4510 CSL Micromatrix Dual 4-Bit Comparator 
9009 Dual 4 Input Buffer 3-33, 3-45 

9016 TTL Hex Inverter 3-53 cCSL 

9020 Dual JKK Flip-Flop 3-55, 3-45 es. Hee Matai eal 

9021 Dual JKK Flip-Flop 3-8 9034 256 Bit Read Only Memory 

9022 Dual J-K Flip-Flop 3-59 


9034 AXA 256 Bit Read Only Memory 


9601 Retriggerable Monostable Multivibrator 3-111 9034 AXB 256 Bit Read Only Memorv 
9622 —_Duai Line Receiver 3-1]4a 9035 —-64-Bit Read/Write Memory Cel! 
MSI SPECIAL CIRCUITS 
9300 MSI 4 Bit Universal Register 3-81 
9301 MSI One of 10 Decoder 3-87 Cul 
9302 Dual Full Adder 3-45 9958 Decade Counter 
9304 MSI Dual Full Adder 3-92 9959 Buffer-Storage Element 
9307. ‘MSI 7 Segment Decoder 3-98 9960 Decimal Decoder/Driver 
9308 MSI Dual 4 Bit Latch 3-103 9989 4 Bit Binary Counter 
9309 MSI Dual 4 Input Multiplexer 3-107 

CTuL 
DTul 


9030 8 Bit Memory Cell 


930 Dual Gate 3-5, 3-45, 3-115 9952 Dual 2 Input NOR Gate 

931 Clocked Flip-Flop 3-5, 3-45 9953 AND/OR Gate 

932 Dual Buffer 3-5, 3-21, 3-45, 3-115 9954 AND/OR Gate 

933 Dual Extender 3-5, 3-25, 3-45, 3-115 9955  AND/OR Gate 

944 Dual Power Gate 3-5, 3-21, 3-45, 3-115 9956 Dual 2 Input Buffer 

9093 Dual Flip-Flop 3-45, 3-69 9957 Flip-Flop 

9094 Dual Flip-Flop 3-45, 3-69 9964 AND/OR Gate 

9097 Dual Flip-Flop 3-45, 3-69 9965 AND/OR Gate 

9099 Dual Flip-Fiop 3-45, 3-69 9966 AND/OR Gate 

9109 High Voltage Hex Inverter 3-71, 3-76a 9967 Flip-Flop 

9110 High Voltage Hex Inverter 3-71, 3-76c 9971 AND/OR Gate 

9111 Parallel Gated Clocked Flip-Flop 3-45, 3-77, 9972 AND/OR Gate 

9112 High Voltage Hex Inverter 3-71, 3-80a 

9930 — Dual 4 Input Gate 3-115, 3-45 Special Products 

9931 Clock-Gated Flip-Flop 3-45 9620 Dual Differential Line Receiver 
9932 Dual 4 Input Buffer 3-115, 3-45 9621 Dual Line Driver 

9933 Dual 4 Input Extender 3-115, 3-45 9624 Dual CCSL to MOS Interface Gate 
9935 Hex Inverter 3-45, 3-123 9625 Dual MOS to CCSL Level Converter 
9936 Hex Inverter 3-45 RTuL 

9937 Hex Inverter 3-45 

9941 Monostable Multivibrator 3-45, 3-127 9900 Medium Power Buffer 

9944 Dual 4 Input Power Gate 3-45, 3-115 9903 Medium Power 3 Input Gate 
9945 Clock-Gated Flip-Flop 3-45, 3-115 9904 Medium Power Half Adder 

9946 Quad 2 Input Gate 3-45, 3-115 9905 Medium Power Half Shift Register 
9948 Clock-Gated Flip-Flop 3-45, 3-115 9907 Medium Power 4 Input Gate 
9949 Quad 2 Input Gate 3-45, 3-115 9914 Medium Power Dual 2 Input Gate 
9950 High Speed Gated Flip-Flop 3-45 9915 Medium Power Dual 3 Input Gate 
9951 2 Input Monostable Multivibrator 3-45, 3-115, 3-127 9923 Medium Power JK Flip-Flop 
9961 Dual 4-Input Gate With Extender 3-115, 3-45 9926 Medium Power JK Flip-Flop 
9962 =‘ Triple 3-Input Gate 3-115, 3-45 9927 Medium Power Quad Inverter 
9963 Triple 3-Input Gate 3-115, 3-45 9997 4 Bit Shift Register 


Page Number 


3-45, 3-63 
3-45, 3-63 
3-45, 3-63 
3-45 
3-45 
3-45 
3-45 


3-27 
3-29 


3-62a 
3-62e 
3-62i 
3-62) 


3-62k 


4-88 
4-92 
4-96 
4-99 


4-123 
4-64 
4.68 
4-68 
4.68 
4-74 
4-78 
4-68 
4-68 
4.68 
4-78 
4-68 
4-68 


4-3 
4-6 
4-10 
4-10 


4.16 
4-16 
4-16 
4-16 
4-16 
4-16 
4-16 
4-16 
4-16, 4-56 
4-16, 4-62 
4-121 


Type 


LPRTzL 
9908 
9909 
9910 
9911 
9912 
9913 
9921 


HYBRIDS 


SH2001 
SH2002 


INTEGRATED CIRCUIT INDEX BY FAMILY 


Function 


. Low. Power Adder__ 


Low Power Buffer 

Low Power Dual Gate 

Low Power Dual Gate With Inverter 
Low Power Half Adder 

Low Power Type D Flip-Flop 

Low Power Gate Expander 


High Voltage, High Current Driver 
DIL High Power Driver 


SH2002-P DTub High Power Driver 


SH2100 
$H2101 
SH3000 
$H3001 
SH3002 
SH3005 
SH3200 
$H3201 


LINEAR 
pA7O2A 
#A702B 
pAT0N2C 
#A703 
»A7T03C 
HATOZE 
BA709 
pATOSA 
uATO9B 
2#ATO9C 
pAT10 
uA710B 
BATIOC 
BAT 
pATIIC 
BATIE 
pwA716C 
BATIO 
pAI22 
wA722B 
wA7T26 
wAT26C 
A727 
pA727B 
nA730 
pAT30C 
pA741 
pA741C 


High Current Driver 

High Voltage Driver 

High Impedance, Wideband DC Amplifier 
Analog Switch 

SPDT Analog Switch 

High Impedance Differential Comparator 
Adjustable Positive DC Voltage Regulator 
Adjustable Negative DC Voltage Regulator 


High Gain, Wideband DC Amplifier 

High Gain, Wideband DC Amplifier 

High Gain, Wideband DC Amplifier 
RF-IF Amplifier 

RF-IF Amplifier 

RF-IF Amplifier 

High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Speed Differential Amplifier 

High Speed Differential Comparator 
High Speed Differential Comparator 
Dual Comparator 

Dual Comparator 

Fixed Gain, Low Distortion Amplifier 
Fixed Gain, Low Distortion Amplifier 
High Gain RF Amplifier/FM Detector 

10 Bit Current Source 

10 Bit Current Source 

Temperature Controlled Differential Pair 
Temperature Controlled Differential Pair 


Page Number 


4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 
4-16, 4-38 


5-3 

5-7 

5-11 
5-15 
5-19 
5-23 
5-25 
5-27 
5-29 
5-33 
5-35 


6-5 
6-10 
6-15 
6-20 
6-24 
6-26 
6-30 
6-34 
6-38 
6-40 
6-42 
6-46. 
6-50 
6-54 
6-58 
6-60 
6-64 
6-68 
6-74 
6-78 
6-82 
6-84 


Temperature Controlled Differential Amplifier 6-86 
Temperature Controlled Differential Amplifier 6-90 


Differential Amplifier 
Differential Amplifier 


6-92 
6-96 


Frequency Compensated Operational Amplifier 6-100 


High Performance Operational Amplifier 


6-102 


Type 


MOS 


3100 
3101 
3102 
3300 
3303 
3304 
3320 
3501 
3700 
3701 
3705 
3750 
3751 
3800 
3801 


Function 


5 Input Gate 

Dual JK Flip-Flop 

3 Input Gate 

25 Bit MOS Static Shift Register 
MOS Dual 25 Bit Dynamic Shift Register 
Dual 16 Bit Static Shift Register 

64 Bit — 40 Shift Register 

1024 Bit Static Read Only Memory 
MOS Monolithic 4 Channel Switch 
MOS Monolithic 6 Channel Switch 

8 Channel MOS Multiplex Switch 
10 bit MOS/LSI D/A Converter 

12 Bit A/D Converter 

8 bit MOS/LSI Parallel Accumulator 


10 Bit Serial/Parallel-Parailel/Serial Converter 


ADDITIONAL INTEGRATED CIRCUITS 


Device Part 
Number Function 
4601 Micromatrix™ Array 
Internal Quarter-Cell 
4610 Dual Two-Variable 
Function Generator 
9306 MSI Up/Down BCD Counter 
9312 MSI 8-Input Multiplexer 
9622 Dual Line Receiver 
HATITE Multi-Purpose Amplifier 
»A719C High Gain RF Amplifier/ 
FM Detector 
pA723C Precision Voltage Regulator 
pAT37E Color TV Chroma Demodulator 


Family 


TTL 
TTL 


CCSL 
TTL 
CCSL 
Linear 
Linear 


Linear 
Linear 


Page 


7-4 

7-6 

78 

7-12 
7-14 
7-16 
7-18 
7-22 
7-26 
7-30 
7-32 
7-36 
7-40 
7-Al 


7-47 


Number 


Page 
Number 


3-32a 
3-32e 


3-97a 
3-110a 
3-114a 
6-67a 
6-73a 


6-81la 
6-99a 


Type 


TTL 
9000 
9001 
9002 
9003 
9004 
9005 
9006 
9007 
9008 
9009 
9016 
9020 
9021 
9022 
9601 
9622 


MSI 


9300 
9301 
9302 
9304 
9306 
9307 
9308 
9309 
9312 
9328 


Page No. 


3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-33, 3-45 
3-53 

3-45, 3-55 
3-45 

3-59 
3-111 
3-114a 


3-81 
3-87 
3-45 
3-92 
3-97a 
3-98 
3-103 
3-107 
3-110a 
3-110g 


Page No. 


3-5, 3-45, 
3-115 

3-5, 3-45 
3-5, 3-21, 
3-45, 3-115 
3.5, 3-25, 
3-45, 3-115 
3-5, 3-21, 
3-45, 3-115 
3-45, 3-69 
3-45, 3-69 
3-45, 3-69 
3-45, 3-69 
3-71, 3-76a 
3-71, 3-76c 
3-45, 3-77 
3-71, 3-80a 
3-45, 3-115 
3-45 

3-45, 3-115 
3-45, 3-115 
3-45, 3-123 
3-45 

3-45 

3-45, 3-127 
3-45, 3-115 
3-45, 3-115 
3-45, 3-115 


COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX 


Type 


9948 
9949 
9950 
9951 


9961 
9962 
9963 


LPDT ub 
9040 
9041 
9042 
9043 
9044 
9046 
9047 


Micromatrix™ array 
4501 
4510 
4601 
4610 


CCSL 


9033 
9034 
9034 AXA 
9034 AXB 
9035 


Page No. 


3-45, 3-115 
3-45, 3-115 
3-45 

3-45, 3-115, 
3-127 

3-45, 3-115 
3-45, 3-115 
3-45, 3-115 


3-45, 3-63 
3-45, 3-63 
3-45, 3-63 
3-45 
3-45 
3-45 
3-45 


3-27 
3-29 
3-32a 
3-32e 


3-62a 
3-62e . 
3-62i © 
3-62j 
3-62k 


CROSS REFERENCE —CCSL AND SPECIAL CIRCUITS 


CCSL | HLLDTuL 
MSI 


; 


Function 


Gate 


Hex Inverter NAND Gate FP, F, D D 
Quad 2-input NAND Gate F,D F,D,C FP, F, D 
Triple 3-input NAND Gate F,D F,D,C FP, F, D 
Dual 4-input NAND Gate F,D D.C FP, F, D 
8-input NAND Gate FP, F, D 
Dual 2-wide Expandable 
AND/NOR Gate F, FP, D 
4-wide Expandable 
AND/NOR Gate F, FP, D 
Dual 4-input Power Gate F,C, D F,¢,D F, FP, D 


| 
| 
3-input NOR Gate | 
4-input NOR Gate 
Dual 2-input NOR Gate 
Dual 3-input NOR Gate 
Quad Inverter NOR Gate 
2-2-3 Input AND Gate 
Dual 4-input AND Gate 


Dual Output, 8 Input 
AND Gate 

3-3-1 input AND Gate 

Quad 1 AND Gate 

3 Output Quad 2 input 
AND/OR Gate 


2 Output Quad 2 Input 
AND/OR Gate 


Buffer 

Dual 2 Input 
Dual Buffer 
Counter Adapter 


| 
- 


Decoders 
1 of 10 Decoder 
1 of 16 Decoder 
7 Segment Decoder 


Multiplexers 

Dual 4-input Multiplexer 
8-input Multiplexer 

Dual 8-input Multiplexer 


Counters 

BCD Up/Down Counter 
Decade Counter 

Hexidecimal Counter 
Hexidecimal Up/Down Counter 


Registers 
4 Bit Shift Register 
Dual 8 Bit Shift Register 


Adders & Comparators 


| | | | | 
Dual Full Adder | F,D | | 
Dual Four-bit Comparator | | | F,D | | | 
Half Adder | | ) RG. |e, S| | 
Adder | | c 


Legend: F=Flat Pak FP=Fairpak® D=Dip C=T0-5 E=TO-5 Epoxy . 
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CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS 


Function LPDT ub 
Typ Tpd 
65 MHz 


Memory & Latches 
Dual 4 Input Latch F,D 
16-bit Memory Cell F,D 
256 Bit ROM F,D 
Dual 4-bit Latch 

Buffer Memory 

Decimal DEC/DR 

Micromatrices 

32 Gate Customizable Array F,D 

48 Gate Customizable Array F,D 

96 Gate Customizable Array F,D 

Kit Parts 

4501 

4522 


Cul Special 


Typ Tpd Typ Tpd | Typ Tpd | Typ Tpd 
Gate Expanders 25 MHz 30 MHz | 20 MHz 15 MHz 
Expander FP, F,D 
Binary Elements 
RS Flip Flop 
Buffered JK Flip Flop 
Dual Flip Flop 


AC Coupled Flip Flop 
Type D Flip Flop 
Dual Rank Flip Flop 


One Half Shift Register 
With Inverter 


One Half Shift Register 


FP, F, D 
FP, F, D 
Without Inverter 


Typ Tpd Typ Tpd 
Interface Functions 100 MHz 2 MHz 
Line Receiver F,D 
Line Driver F,D 
CCSL to MOS F,D 
MOS to CCSL F,D 


Multivibrators 
AC Coupled One Shot 
Retriggerable One Shot F,D 


Legend: F=Flat Pak FP=Fairpak® D=Dip C=T0-5 E=TO-5 Epoxy 


MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING U.S. PATENTS: 2981877, 3015048, 3025589, 3064167. 3108359. 3117260: OTHER PATENTS PENDING. 
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DTpL COMPOSITE DATA SHEET 
_ DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


Diode Transistor Micrologic (DT. L) is the first diode transistor logic circuit expressly designed 
for integrated circuit technology. As a consequence, DTyL requires only one power supply, 
which may vary over a wide range without impairing circuit performance. High tolerance to 
electrical noise, along with ample drive capability is characteristic. Indeed, the designer may 
exchange one for the other to strike the balance most appropriate to the situation at hand. 
DTuL is completely characterized and specified over the entire military temperature range of 
-55°C to +125°C. 


CONTENTS OF THIS SPECIFICATION 


The optimum operating supply voltage for the full military temperature range is 5.0 volts. The dataof this specification enumerated 
on pages 2 and 3 and the loading rules on page 8 are valid for supply voltages ranging from 4.5 to 5.5 volts. Power dissipation may 
be reduced by using Voc = 4V without sacrificing noise immunity or speedif operating temperature is held to a minimum of -20 C, 
or if fanout is restricted. The Fairchild epitaxial integrated circuit process also permits an operating supply voltage of 6.0 volts 


over the full temperature range with a slight decrease in fanout or noise immunity at temperatures in excess oi i060 C. (See page 8). 


For guidance, when designing outside the limits guaranteed by the tests given on pages 2 and 3, graphs of minimum and maximum 
limits of circuit operation are shown on Pages 6 and 7, Thesegraphs will permit the designer to optimize fanout, noise immunity, 


supply voltage and temperature for the specifie application. Examples using these graphs are given on Page 7. 


Very extensive noise threshold and propagation delay dataare given inthe individual DTuL 930 and 931 specification sheets (available 
on request). Additional propagation delay data is given on Pages 4 and 5 of this specification. Specific characteristics of the Dual 
Buffer and the Dual Power Gate may be found in the individual DTypL 932 and DTyL 944 specification, while data concerning the 
effects of input extension appear in the individual DTyL 933 specification. 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Supply Voltage Wo) -55°C to +125°C, continuous +8 Volts Input Forward Current 
Supply Voltage (V, co pulsed, <lsec +12 Volts Input Reverse Current 
Output Current, into outputs , DTyL 932, 944 100 mA Operating Temperature 


Output Current, into outputs DTuL 930, 931, 946, 962 30 mA Storage Temperature 


DTzL 930 DUAL GATE 


TYPICAL FLAT PACKAGE 
TOP ViEW 


Lars hers 
t 18) bad pace 265 MAX 1873-51 


05 
: 3 
: a 


-10 mA 

1mA 
-55°C to +125°C 
-65°C to +150°C 


DTuL 932 DUAL BUFFER . DTuL 933 DUAL EXTENDER DTuL 931 CLOCKED FLIP-FLOP 


.DTuzL 944 DUAL POWER GATE 


A 


J-K MODE TRUTH TABLE 


t, thet 

a. 'Sg: 8 
POSITIVE =-A°-B-C’D- o (0 
(NAND) E=A-°B-C:-D- (X) 


pone eeeeiienacs o 1 
LOGIC F=G-H-1-J-(Y) 1 0 
1 ot 


Vee R-S MODE TRUTH TABLE 


t, tied 


Q 

Qn 
Qn 
Qn 
Qn 


ww 
iS) 

iz) 
ny 


°o 


1 


Undeter- 
Mined 


ee Be KO KX KO OD 
err Oo-M OO MM 
- xX OF &- «KO 

re Oo-MrFP RP oO KO KO 


X - Either a one or a zero 
can be present 


“1” more positive than "0" 


For J-K Mode Operation: 


Connect $, to Q and C, 
to Q 


SS ERE aT 
FAIRCHILD 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


TEST SEQUENCES — DTpL ELEMENTS 930, 931, 932, 933 
Abbreviated Test Sequences for the DTy.L family of elements are shown below. The ground pin is grounded on alltests. Page3 of 


this composite gives a glossary of terms used, tables of test conditions and limits, and LTPD percentages by group. 


DTplL 930 & 932 ELEMENTS 


NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests on each side of the dual are identical; therefore, matching test and pin numbers 
are shown in parentheses, . 


FORCING CONDITIONS 


Test LTpp®* 


No. Group Notes Pin A (G) PinB(H) PinC (I) PinD(J) PinX(Y) Pin E (F) V, Sense Min. Max, 


cc 


1, (2) A Vin Vin Vin Yin Jon Yoon Ye Vp) Gr, 
3,4,5,6 
(7, 8, 9, 10) 2 13 Vay Vin Yin Yin low Yeon = YE Vp) Vox 
11, (12) c VR GND GND GND Vocu a i 
13, (14) Cc GND VR GND GND Vocu Is Ty Ip 
15, (16) Cc 3 GND GND VR GND Vocu IQ I J I 
17, (18) c 3 GND GND GND VR Vocu Ib I; IR 
19, (20) D Ve VR VR VR Vocu I A (I,) I, 
21, (22) D Va Vy Vr VR Vocu Ty I y) I, 
23, (24) D 3 VR VR Vy VR Vocu Io a) lp 
25, (26) D 3 Vr Ve Ve Vy Voc I, (15) Ip 
27, (28) Cc GND Vorx Vorx I, F) lorx 
29, (30) B 2 GND GND Voon ae oe len 
- = Vpp Nec PDH 
32 E GND ¥(max) Wee I(max) 
33, (34) E 3 Vy low VocL Ve (VE) Vou 
35, 36 F toa +, t ~ an See table of test circuit conditions and limits, Page 3. 
NOTES: 1. Vin applied individually to 1 input each test. Other inputs open. 2. T,.(max) only for 930; 1, (min) only for 932. ** See LTPD group, Page 5. 
3. Delete these tests for 10-pin TO-5 package: 6, 9, 10, 16, 17, 
18, 24, 25, 26, 33. 
DTpl 931 ELEMENT 
‘ FORCING CONDITIONS LIMITS 
Test LTPD = ; 
No. Group Notes cP Cc, cy 5) S, Cy Sp Q Q Voc Sense Min. Max. 
1 Cc VR GND GND GND GND Voor lop lace 
2,3,4,5 c 1 GND V2 VR YR Vr Vocu ley Teg? Fay? Isp I, 
6,7,8,9 D 3 ve Ve VP Ve Vocr ley Foo sy Iso 2/3 I, 
10, 25 p ss cP,, gir Yin Yocu Iop lecp 
11, 12 B 2 cP, Vi Vin, Vin Vin *loy Voc, Yo Vox 
* 
13, 14 & cP,, Yn IH tie ° TG Yon Yecn Yo Vou 
15 A CP, GND * lon Vee. Vo Vor 
x 
16 A cP,, GND lon Vocu Yo You 
17 E GND GND GND GND GND V(max) Iva c I(max) 
18 & Ypp Tyee Tapa 
19 B CP, z GND GND Vow Vins OH Vo CL Va OH 
20 B CP,, GND GND Vivge Yd lege Wace. Vg Ven 
21 Cc CP, a GND GND VR Vocu Iop In 
22 c CP, ~ GND GND VR Vo CH Isp In 
23 D GND Vp GND GND Vo CH I cp Ips 
24 D GND GND Ve GND Voc Ion les 
25, 26 F t pds? t pd- See table of test circuit conditions and limits, Page 3. 
NOTES: 1. Vr applied individually to 1 input each test. Other inputs open. 2. Vn applied individually to 1 input each test. Other inputs open. 3. Ve applied individually to 
1 input each test. Other inputs open. * Momentary Ground. § *#* See LTPD group, page 5. 
DTplL 933 ELEMENT 
FORCING CONDITIONS LIMITS 
ae 5 
Test LTPD™™ Notes Pin A (G) Pin B (H) Pin C (1) Pin D (J) Pin X (Y) Sense Min, Max. 
No, Group 
1, 2, 3, 4 
(5, 6, 7, 8) B 1 GND GND GND GND Ley Vx (Vy) Yep Ven 
11, (12) A VR GND GND GND I A ,) Ip 
13, (14) A GND VR GND GND I (ty) Ip 
15, (16) A GND GND VR GND In ai p IL 
17, (18) A GND GND GND VR Ih (I yp Ip 
19, (20) A IR 


NOTE 1. GND applied individually to 1 input each test. Other inputs open. ## See LTPD group, page 5. 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


GLOSSARY OF TERMS USED WITH DTpL 


In General, Subscripts are used as follows: 


re) 
I 

R 
F 
L 


H 


output 


‘input 


reverse, appiying to high inputs. 
forward, applying to low inputs. 


low, applying to a low signal level or when used with 


Voc to low Voc value. 


high, applying to a high-signal level or when used with 


Vac to high Voc value. 


Non-operational Terms: 


Vimax) = 


I(max) = 


Maximum rated Voc pin voltage, 

Maximum rated current into Voc pin, with V(max) ap- 
plied. 

Voc pin voltage applied during power dissipation test. 


Current into Vac pin with Vpn applied. ippz, means 
gate or buffer inputs are low or 931 clock pin input is 


low. IppH means the inputs are high. 
Input reverse (high) voltage for input diode leakage test. 


Reverse input diode current with V,, appliedto input. 


R 
Reverse 931 clock pininput leakagecurrent with Vp 
applied to input. 

Output transistor collectcr to emitter voltage. With 
output pull-up resistor connected, Vorx = Vac to 
avoid drop across output pull-up resistor. 


Operational Terms: 


Input low (threshold) voltage. 


into 


Output low voltage, with rated fanout current Tor, 


output. 


TABLE OF CONDITIONS & LIMITS, TPD TESTS 


(Vv 


(See Test Circuits, Page 5) 
( =5V, T = 25°C) 


ee R Cy Min. Max. 
pd 930 3.9 K 30 pf 25 nsec 80 nsec 
tod- 930 400 2 50 pf 10 nsec 30 nsec 
de 932 510 & 500 pf 25 nsec 80 nsec 
tod 932 150 2 500 pf 15 nsec 40 nsec 
tod, 980-400 2 50 pf  15nsec 40 nsec! 
tg. 930 3.9 K 20 Bnsec 20 nsec! 
nde 982—=««180 HOO pf 2D sec 65 nsec! 
tog. «982 S10. @_— 200 pf Bnsec - 30 nsect 
(Vag =5V, T= 25°C) 
R C9 Min, Max. 

bode 931 3.9 K 30 pf 35 nsec 75 nsec 
tod- 931 400 30 pf 35 nsec 75 nsec 


931 


931 


50 nsec! 


400 2 30 pf 20 nsec 


1 


3.9 K 30 pf 30 nsec 70 nsec 


NOTE i: Correlating limit provided as design information only. 


TABLE OF FORCING CONDITIONS 


I 930 


Toc (min) 932 
VED 

I(max) 930 
I(max) 931 
I(max) 932 
930 
931 


932 


Output transistor collector toemitter leakage current 
with i nu 

with Vorx applied to output. 

Forward diode drop in 933 Element. 

Forward diode current in 933 Element. 

Input high (threshold) voltage. 

Output high voltage, with high output current (ox) 
flowing out of output. 

Forward (low) input voltage, for forward input current 


oe) test. Ve is usually ground. 


Forward input diode current, for unit input load. Also 
shown will be 2/3 Ip: lecp? and lag: 


Output iow current, 


Output high current, flowing out of output in Vou test. 


Short circuit output current to ground, withone or 
more inputs low. I... minimum confirms output abili- 
ty to pull up capacitive loads; Isc maximum confirms 
subtraction of fanout rules when "OR" ing outputs, 


Low Voc pin voltage. Used for Vou (Ip, ) and Vox 
(oy) tests. 
High Voc pin voltage. Used for Vip - Ip input for- 


ward diode current tests. 


Clock Pin, pulsed. 
pulse waveshape. 
(See page 5). 


The subscript if any refers to 
Used in testing binary elements. 


With Clock 
the 931 ''master" Flip-Flop 


Input Clock Pin threshold voltage (low). 


Pin at or below Vop TH’ 


holds the proper "slave" (output) Flip;Flop output 


Input low (threshold) voltage extendable inputs. 


-55°C +25°C +125°C 
Units Min Max Min. Max. Min. Max. 
Volts .40 .40 45 
Volts 2.5 2.6 2.5 
pA 2.0 2.0 5.0 
pA 20.0 20.0 30.0 
mA -1.60 -1.60 -1.50 
mA -1.07 -1.07 -1.00 
mA -3.4 -3.40 ~3.00 
pA 50.0 
mA -1.34 ~.60 -1.34 -1.30 
mA -16. -18, -16, 
Volts 85 .98 © -70 82 50 65 
mA 5.50 ‘ 
mA 14.5 
mA 6.0 
mA 6.50 


Units  -55°C +25°C +125°C Units -55°C +25°C +125°C Units -55°C 425°C = +1 25°C 


Volts 4.5 36 


-.12 -2.5 


V(max) Volts 
Volts 
Volts 
Voits 
Volts 


Volts 


DIODE-TRANSISTOR MICROLOGIC 


INTEGRATED CIRCUITS 


ADDITIONAL DELAY TIME CHARACTERIZATION INTO CAPACITIVE LOADS 


The individual specifications on DTyL 930 and DTyL 931 give ex- 
tensive delay characterizations as functions of Vor temperature, 
fanout and ratio of activeto inactive fanout. For each fanout, active 
or inactive, 5pf wiring capacity was added. This page will show the 


effects of greater wiring capacities. 


Most delay attributable to capacitive loads is associated with the 
positive going output. Two R-C time constants are seenin the posi- 
tive going output, as shown in the pictures below. In the lst time 


period, from the saturated low level to threshold, the R of the R-C 
3.75 KQ 


active fanout ° 
Above the threshold which occurs at about 1.4 to 1.5 volts at 25°C, 


the R of the 2nd R-C time constant is 6K and the rate of the volt- 


time constant can be given by 6KQ in parallel with 


age rise above threshold isslow. The logic signal propagates through 


at the threshold level; so voltage rise above threshold does not affect 
cc? the volt- 
age rise waveform may be calculated. DTuL 930, 932, 933, and 


speed. By noting that both rise domains drive toward V 


931 inputs (except CP) are ~ 2pf per input for active or inactive 
fanout; the remaining capacitance is from board, wiring, and con- 


nectors. 


The tod average curves, with 1 active fanout, Fig. 1 below, and 
the typical maximum toggling frequency curve, Fig. 2, give thepre- 
diction of capacitive effects on switching speeds. For frequency 
division or ripple carry counting, use of 3KQ external resistors tied 
from output to Vac in the least significant bit will increase the 
maximum frequency. In Fig. 1 eachoutput has 1 active fanout, which 


is worst case. 


DTuL 930 — INVERTER PAIR DELAY 


All Traces 1 volt/division 
30 pf each output 
50 nsec/division 


25°C 


— 7 


lst Negative Going Trace - Input to lst Gate 


Positive Going Trace - Output of lst Gate = Input to 2nd Gate 
2nd Negative Going Trace - Output of 2nd Gate 


FIG. 1 
Tha AVERAGE VS. CAPACITY 
(DTuL 930, 25°C) 


Tpd AVG — nsec 


CAPACITANCE C, EACH OUTPUT —pf 


9 STAGES 


DTuL 931 — DIVIDING BY 2 


50 pf each output 


50 nsec/division 


Upper Trace - Input to CP (5 volts/division) 


Positive Going Trace - Output Going High (1 volt/division) 
Negative Going Trace - Output Going Low (which starts Going low as 
the positive Going Trace reaches threshold) (1 volt/division). 


FIG. 2 
TYPICAL MAXIMUM BINARY 
COUNTING RATE VS. CAPACITY 


ZERO ACTIVE FANOUT 
EACH OUTPUT 


| ONE ACTIVE FAN-OUT 
i | | EACH OUTPUT 
4+—~ 


COUNT PULSE FREQUENCY 


|_EXTERNAL 3 KQ RESISTOR 
EACI 


9 30 650 100 300 500 1000 
CAPACITANCE C, EACH OUTPUT — pf 


DUTY CYCLE 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


DT wl 930 TIME DELAYS VS. CAPACITIVE LOADS 


| FIG. 4 FIG. 5 
| 106 100 
| | VrHRESHOLD Tas d2oG | 
| e aie “es 1L2v | aa ic Veco = 5.0V 
H ao | 80 aa | 
ei) 2 : 
x 
vo eo oOo 
@ a d 
a 2 60 3 2 60 
\ I \ 
a 2 H 
” ~ 40 ~~ 40 
yas t= aso] 
20 tad 4000 <R<4KQ. 20 
| | 
0 0 
0 20 40 60 80 100 CV) 20 40 60 80 100 
CAPACITANCE C ~ pf CAPACITANCE C — pf CAPACITANCE C — pf 


pa test circuit for 930 & 932 used (see below) 


Tpd TEST CIRCUIT DTuL 931 Tpd TEST CIRCUIT DTul 930, 932 


Vec 


Pulse ino 


(Vin) PULSE IN 


PW > 100nsec e 
P.W. > 100 nsec 


| 
VIN 
Vin 
931 GND. 15 V 13V 
Vour > 
930,932 ti4t or 
GND 
Vout 
GND. 
C, and Cy includes probe and jig capacitance T pd 7 of 930, 932, and 946 elements will be read from input at 1.3 V. 
Vernreshol az 1.5 V at 25°C; at other temperatures Vrnreshol d will be stated. All diodes FD600 or equivalent. 
RB LECOR LTPD: | CLOCK PIN WAVEFORMS 
s (For 931 Test Sequence, Page 2) 
(These apply to the test sequence on page 2) START OF 
TEST 
SENSE TIME 
CP,>2.5V 
Group -55°C +25°C +125°C ; 
A 15% 10% 15% ops 3.8y 
>2. 

B 10% 15% : 

Cc - 10% 15% 

D - 10% 18% 

E - 10% 15% cP,>2.5V} | 

F - 10% - | 

| 1 1 
MOMENTARY 
GROUNDS 


RELEASED 


ip 
i<o) 


® INTEGRATED CIRCUITS 


MINIMUM-MAXIMUM DC CURVES I, VS. Ve & Veco 


FIG. 1 ’ FIG. 2 
—11- DTuL 930, $32, 944, 946, 962 —1 1, DTuL 930, 932, 944, 946, 962 
MAXIMUM VS. TYPICAL MAXIMUM VS. TYPICAL 
(V, = OV & V,=.750V Ty =—55°C & +25°C) (V, = OV & V;=.750V T,=+125°C) 
2.0 Voc 
fe) 
15 
bead u = GND 
: va. Le 1 
E £ z 7 
°5 3.5 4.0 45 5.0 5.5 6.0 4 4 A x 6.0 
Yoo VOLTS 
FIG. 3 
lece DTuh 931 
MAXIMUM VS. TYPICAL 
(V,=0V & V,=.750V T, = +25°C) 
ia Note that with V_, = 0 and Inputs S,, S,, C, and Cy at Voy, Ipop ae 


current is summed through three diodes —both input AND Gate diodes and 


one of the Clock-coupling transistor emitters. As the Clock Pin voltage 


(V F rises to approach Vo’ current starts to flow into one of pins S)> ' ' 


Sy, C,; or Cy (since all of these pins high is not an allowed logic state). 


Also ie the collector of the Clock-coupling transistor rises (the col- 


lector is at Vop (sat) + Ve) current flows into the low output of the 


ue OGND 


cross-connected output Flip-Flop . Therefore, I equal to 2 I_isa 


FCP F 
conservative rating andtest current is much higher than will flow "in use." 


Voc — VOLTS 


OUTPUT LOW CURRENT VS. Vcc OR Vo. FOR 930 AND 931 ELEMENTS 


FIG. 4 FIG. 5 FIG. 6 
lot VS. Vec lot VS. Vee low VS. Vor VS. Vec 
= +25°C, Vo, = .400V) (T, = —55°C, Vo, = .400V) TYPICAL VS. MAXIMUM = cT, = +125°C) 


30 30 
Ta = 125°C 
<x 
; pa E 
1 15 i \ 
oe a 
) 2 
TEST POINT 
— MAXIMUM Vo, 
-- TYPICAL Vor 
0 0 
2.0 4.0 6.0 0 125 50 


Veco — VOLTS Vo. ~ VOLTS 
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DT pL INPUT THRESHOLDS 
VS. TEMPERATURE 
iexcept DT pl 931. CP) 


DT LL CLOCK PIN THRESHOLDS DEFINITIONS OF 931 CLOCK PIN THRESHOLDS 


VS. TEMPERATURE Vag pyimin) With CP ator above V4.7 ppy(min), 


the clockedinputs will controlthe 


3.0¢ 2.0 


state of the "master" Flip-Flop, 
with V, and clocked -inputs 


| Vin TEST POINTS | 


i 
VacTHMINIMUM cc 


worst case. 


VoptH MAXIMUM 


(min) With CP ator below V (min), 


VopTH CPTH 


VOLTS 


the ''master" Flip-Flop will con- 
trol the output Flip-Flop, with 
Voc and outputs worst case. 


| 
1 ie vy : | 
| cP pH imax) With CP ator above Vop pH imax), 
i TEST POINTS the "master" Flip-Fiop will not 
0 


o 55 25 125 -55 25 125 control the output Flip-Flop, with 
TEMPERATURE — °C TEMPERATURE — °C Vee and outputs worst case. 


OUTPUT CURRENT VS. OUTPUT VOLTAGE FOR DTzL 930 AND 931 ELEMENTS 


FIG. 9 
Vec 


2.0 


-Isc TEST POINT | OUT 


1.0 
MAXIMUM at Vcc = 5.5 V 


lout ~ mA 


Voy TEST 


ttl 
Te 
iw} 

IE EHS 

=< 

[o) 

Cc 

+ 


Qo 20, 4.0 6.0 
‘OH 


Voyr ~ VOLTS 


EXAMPLES OF USES FOR THE MINIMUM—MAXIMUM DC CURVES (Pages 6 & 7) 


EXAMPLE 1. 

A low DTyuL 930 output at -55°C fans out to 8 inputs of DTuL 930 or 932. Vag =5V. Positive DC ground 
noise (Vyq) of 350 mV is appliedtothe 1St 930. Its output may thus rise to .75 Volt (Vng + Vor,)- 4-65 Volts 
(Voc - Vnq) remain from Vcc pin to ground pin; this is above Vccy, = 4.50V, and test Ig;, is conservative. 
Maximum current flowing in each input of the 8 930/932's is givenby Fig. 1 on Page 4 with Vy = 0.75 V and 
Vcc = 5V; the current (Ip) is less than 1.25 mA and total current (<8 x 1.25 = 10mA) is less than the Ioy, 
test current used at -55°C to saturate the low output. Above the 350mV of Vyg already applied, the dif- 


8 DTpl 930 
ference between the common node voltage (<.75 V) and the low input threshold (Voy, =1.40V)ofthe8 930/932's DTpL 932 GATES 
is still >350mV, allowing for signal noise to be superposed above ground noise. 

EXAMPLE 2. 
The I, and I or Curves on Page 6 may be expressed in analytical form, as follows 
Vv -~Vi-V 
cc F FD 
I, (930 and 932) < T, <25°C 
F = 3KQ A 


For Th greater than 25°C, the 3KQ rises by 0.12%/°C to approximately 3.36KQ at +125°C. Vep is the temperature dependent silicon forward diode dropand is about 
0.70V at 25°C and 1mA. AVpp/°C is roughly 1.8mV/°C. 


The ratio of Tow on 930 and 931 (Figs. 4, 5, and 6) at Voc below test Yoo to Tou at test Voc can be given by 
° ° 
lon @ -55°C Voc - 3.0V Ton @ 25°C Voc -2.3V ; 
eb Bice Laer eo Pa Ra and by SSS SS ee 
Test OL @ cel * OV 4.5V -3.0V Test Ion @ Voch =4.5V 4.5V -2.3V 
. é : gecko : ; ._ [3.6 - 2.3 
Since, at 25°C, lou > 12 mA at Vooi = 4.5V is guaranteed by the Page 2 and 3 specifications, Ion at Voc pin to GND pin voltage of 3.6V is (aa) 12 mA = 7.1 mA. 


The similar expression for the 932 gives a very conservative value due to the phase splitter gain. Above V is limited by V withan essentially resistive 


ccu’ Jon OL 


\ 
OL 
Cas saturation resistance) slope. Fig. 6 at +125°C shows this, with V.. having relatively small effect. 


cc 
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SUGGESTED INPUT—OUTPUT LOADING FACTORS 


1 1 
1 1 
1 8 1 z 
L 1 
0 (EXT) i 
Yy DTpL 930, 1 
Ye 946, : 
% 962 
x, 
; , DTyl 930 “wired OR" 
1 
x, 
' 2 i 
: 2 ; 8 (930) 
5 
0 (EXT) A : ececaa 
7 
Y DTpL 932 x 
Y DT pL 944 : 
1 
1 
l DTuL 931 1 
. 
1 
1 1 
Y, DTpL 933 EXTENSION OF INPUTS 


The number of elements that may be driven by an output terminal may consist of any 
combination of elements whose summation of input loading does not exceed the out- 
put terminal driving capability. 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


RULES FOR USE OF TTL 103 AND 104 WITH DTuL 
(AV < Veg < 6V) | 


* * 
15 * 
- 
Vec GND 
15 
* * 
* * 


* 


2 input loads for fan-in = 1 to DTyL output driver. 
* 3 input loads for fan-in > 2 to DTuL output driver. 


1 input load to TTyL output driver. 


tl 


* 


tl 


These input loads are primarily determined by inverse beta leak- 
age at the TTL inputs at +125°C. For special cases where im- 


proved loading rules may be required, please consult the Fairchild 
Sales representative. 


The TTyL makes an excellent output interface driver for DTuL. 
TTL outputs can be tied thru external loadsto 8 or 10V separate 


voltage supplies, to obtain output levels up to 6 or 8 volts. 


MISCELLANEOUS RULES 


1, Outputs of DTyL 930 may be tied together for the "wired OR" function 
(ABCD - GHIJ = ABCD + GHIJ). Subtract 1 unit fanout for each added gate. 
Subtract 5 fanouts for six added gates. 


2. Outputs of DT yuL 932 may not be tied together for the "wired OR" function. 


3. Extension of inpvis win the DIL 933 does not affect quiescent loading of 
thesupplemented element (DTyL 930 or 932), However, capacitance due to 
wiring to the DTyL 933 will affect noise tolerance and propagation delay, and 
thus establish a fanin limit for the particular application. Please refer to 
the typical curves on the DTyL 933 Dual Extender Element preliminary 


specifications. 


4. For operation with a nominal supply voltage of 4.0 volts from -55°C to 


+125°C, reduce element fanout as follows: DTyL 930 = 5, DTyL 931 = 5, 


10 LEAD TO—5 PACKAGE PIN LOCATIONS 


Vcc 
io 


6NO GND 
DTul 930 DUAL GATE DTzL 931 DTuL 933 
DTuL 932 DUAL BUFFER CLOCKED FLIP-FLOP DUAL EXTENDER 
DTuL 944 DUAL POWER GATE 
(cont'd) 
EXAMPLE 3. 


The test sequences on Page 2 and tables of conditions and limits on Page 3 use two values of Vo 


nominal 5 volts Voc for example, and assuming AV =+.2V, testing at V 
U 


+ 0.3V ground noise Vig or Vag line noise Vnc: 


cc CCL 


particularly at lower temperatures and Vcc values; the test guarantees of output low current andvoltage arethe worst case test 
conditions to simulate worst case ground noise. Much better numbers couldbe shown, forexample, inthe ratioof output current 
to input current (I o1/'r) if both Io, and Ip were measured at identical Voc values and if input current was sunk into VF= Vo. 
the worst case low output level, or even into Vp = Vy, the inputthresholdvalue. However, the test values would then guarantee 
only signal line noise immunity, where there is no gain associated with Vg. By use of the Minimum/Maximum DC curves on 
Page 6 or by the Example 2 equations, limits for the single Voc testing approach could be recovered. More important, each 
design or components engineer can develop the fanout, power, and noise margin tradeoffs for this unique application. 


ce Yecu 
= 4.5V and Voc 


Since there is gain associated with YG (refer to DT L 930 and 931 specifications) , 


DTyL 932 = 18. If temperature is maintained above -20°C, no fanout re- 


duction is necessary. 


5. For operation with a nominal supply voltage of 6.0 volts from -55°C to 
DTyuL 930 = 6, DTyL 931 = 6, 
DTyL 932 = 20. If ambient temperature remains below +100°C or if worst case 


+125°C, reduce element fanout as follows: 


Noise Threshold is consideredto be 250 mV, no fanout reduction is necessary. 
Except as noted, these rules apply over the entire military temperature range 
with a supply voltage of 4.5 to 5.5 volts. These rules also permit a 50°C 
temperature differential between individual elements. These rules guarantee 
a worst case signal-line or ground Noise Threshold of at least 350 mV. 


Practical Noise Thresholds exceed 500 mV. 


6. All rules for DTyL930 apply to DTp L946 and DTpL 962. 


PURCHASING INFORMATION 


SYXXX5Z 
= 1 for 14 pin CERPAK 
= 5 for 10 pin TO-5 


1 for -55°C to +125°C operation 


and Voc With a 
= 5.5 V allows simulation of 


Vco PIN TO GND 


PIN VOLTAGE 
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DT wl 932 DUAL BUFFER ELEMENT 
DTwL 944 DUAL POWER GATE ELEMENT 
DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The DTy L932 Dual Buffer Element andthe DTyL 944 Dual Power Gate ; 
TYPICAL FLAT PACKAGE 
Element are dual 4-input inverting driversfor use with the Fairchild Diode-Transistor Micrologic oe 
Family or any similar DTL logic circuits. The fan-in of either element may be extended with the use of 
the DT» L933 Element. Input thresholds andcurrents arethe sameas other DTyLgate elements. 


Both DTpL 932 and DTy,L944 Elemenis have typical saturation resistances of 5 ohms which allow 05 1 
26 
output currents of upto 100mA. The DTyL 932 features an emitter-follower output pull-up, which 


provides a high fan-out device with superior capacitance-driving capability. 


7 8 

The DTy.L 944 features an output with no internal pull-up. Thus, 944 outputs may be tied together 

: ; ns . }~1875->}«— 26 Max—>b~-1875->| 
for the "wired-OR" function, or may drive inputs with logic thresholds of 4 to 6 volts. The 944 is 
intended as a high fan-out gate interface driver, or low-power lamp driver. An external pull-up me 
resistor may return tothe nominal DTyL VQ supply of 5 volts or to other supplies upto 12 volts. Soreee See eee 
These supplies may be located near the output or at the far end of an open transmission line or * a 

PART NO’s 


twisted pair interconnection. 9X93251—932 ELEMENT 
9X94451—-944 ELEMENT 


Complete test specifications, typical and worst-case DC curves, t pd CUFves, and suggested loading X = 3 CERPAK 
rules are included in these specifications. | X = 5 10 PINTO-5 | 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Supply Voltage Voc) -55°C to +125°C, +8.0 Volts Input Reverse Current 5.0 mA 
Continuous 


Supply Voltage (Vo c)» pulsed, < 1.0 sec. +12 Volts Operating Ambient Temperature -55°C to +125°C 
Output Current, into Outputs, Continuous 150 mA Storage Temperature -65°C to +150°C 


Output Current, into Outputs, pulsed, 300 mA 


<30 milliseconds Operating Junction Temperature +175°C Maximum 


(See note A on page 2:) 
Input Forward Current -10 mA 


| LOGIC DIAGRAM (TOP VIEW) | | SCHEMATIC DIAGRAM OF THE | SCHEMATIC DIAGRAM OF THE 
DTwe 932 ELEMENT DTyvL 944 ELEMENT 


Voc 


(ONE SIDE ONLY) | (ONE SIDE ONLY) 


POSITIVE (NAND) LOGIC 


E = AsB-C-D-(X) 
F = G-HeleJe(Y) 


NEGATIVE (NOR) LOGIC 


(symbol not shown) ——— 
E = A+B+CTD+(X) 


F = GtH+tit+J+(Y) 


FAIRCHILD 


a ed 
SEMICONDUCTOR 
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wk 


eo) 
No 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


TEST SEQUENCE DTzL 932 AND DTyL 944 ELEMENTS 


NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests on each side of the dual are identical; therefore, matching test 
and pin numbers are shown in parentheses. 


Test LTPD Notes PinA PinB PinC PinD PinX PinE Vo Limits 
No. Group (G) (H) +9) (J) (Y) (F) Sense Min. Max. 
1, (2) Vv 
3,4,5,6 
(7,8, 9, 10) Dee Ma. Mig <M ae Ion = Yen Vee) Von 
11, (12) Cc Vz GND GND GND Vand 1, (4) b 
13, (14) c GND Vp, GND GND Nae, Ip (1,3) i: 
15, (16) C GND GND V, GND Vee Igy a 
17, (18) c GND GND GND Vv, Veau Ip (ly) i 
19, (20) D Vy YR Ye Ya Voce Title i 
21, (22) D Yo We Ve Wisse Ig(ly) iL 
23, (24) D re ee ae Wee: g(t) le 
25, (26) D Ve. “Ves, iW 1M Vises Ly (,) i 
27, (28) c 3 GND a oe Tp(lp) loess 
29, (30) B 2,3. GND GND Vooy ne oe 
ie x Yop Tyee IppH 
32 E GND Wiis a Tens) 
33, (34) E Vo: Ue. “Woes, VieVels Vg 
35,36 F bo dy? ty q- See Table of test circuit conditions and limits. 
35,36, 37,38 | | 
(39, 40, 41, 42) B SS | RM OS OU 5 8 Voex Yccu Typ) IoEx 
43, (44) P 4 Vx  Yorx Yecu 1, (,) Torx 
45, (46) B 4 GND bee Woae VAV_) LV og 


NOTES: 

(1) Vin applied individually to 1 input each test. Other inputs open. (4) DT pL 944 only. 

(2) Apply GND to both pins A and G. (5) On 10 Pin TO-5 units, pins D, X, I and J are omitted. Thus tests 
(3). DTwL 932 only. 6, 9, 10, 16, 17, 18, 24, 25, 26, 33, 38, 41, 42 and 43 do not apply. 


TEST LIMITS—DTzL 932 AND DTuL 944 CONDITIONS AND LIMITS, tpg TESTS 


-55°C = 425°C 3— +1 25°C 


Units Min Max Min Max Min Max Voc =5.0V, T, = 25°C) 
Ven Volts 0.4 0.4 0.45 
R Co Min. Max. 


Von Volts 2.6 2.9 2.5 


I, HA 2.0 2.0 5.0 


1 I, mA -1.6 -1.6 -1.5 


lonx 982 uA 


T5q,(min)932 mA 
9328944 


944 5102 20 pF 15ns 50ns 
944 1502 100 pF 10ns 35 ns 
932 5102 500 pF 25ns 80 ns 
932 1502 500 pF 15ns 40 ns 
944 1502 20 pF 10ns 35 ns (Note 1) 
944 5102 20 pF 5.0ns 20ns_ (Note 1) 
932 1502 500 pF 20ns 65 ns (Note 1) 
932 5102 200 pF 8.0ns 30ns_ (Note 1) 


< 


se 
uo} a?) 
52 2 
i o+ ol 


uo] 


Tmax) 


mA 
mA 


re 


aa 
uo] 
os 


NOTE: Correlating limit provided as design information 
only. 


FORCING CONDITIONS Units -55°C +25°C +125°C Units _ -55°C 425°C 4125°C 
Volts 8.0 mA 36 40 36 
Volts 5.0 mA 34 36 32 
Volts : 5.5 . mA -2.0 -2.5 -4.0 
Volts . 4.5 ‘i Volts 1.4 1.1 0.8 
Volts F 4.0 ; Volts 2.1 1.9 1.7 
Vv. Volts 0 Volts 1.8 
Vorx Volts 4.5 4.5 4.5 Top 944 mA 5.0 
| NOTE A: 
Allow 200°C /Watt Or 4 for TO-5; 300°C/Watt La for cerpak. Allow 50°C/Watt %6 for TO-5; 180°C/Waitt 86 for cerpak. Heat removal in cerpakis highly 


dependent upon contact surfaces or air flow and on lead attachment and Thermal paths thru leads, aswell as number of soldered leads. 
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


MINIMUM/MAXIMUM AND TYPICAL DC CURVES tpg CURVES 


FIG. 1. —1 I; DTyL932, 944 
MAXIMUM VS. TYPICAL 
(T, = —55°C & 425°C) 


0 35 40 445 50 55 60 
Vg > VOLTS 


FIG. 2. DTuL INPUT THRESHOLDS 
VS. TEMPERATURE (932, 944) 


3.0 


Vy TEST POINTS 


2.0 


VOLTS 


Vig TYPICAL 


For Io, > 6OMA, Vip 


Vy, TEST POINTS increases but is iess 
0 than 2.0V at 150 mA. 


=05. & 125 
TEMPERATURE - °C 


FIG. 3. TYPICAL POWER DISSIPATION 
PER SIDE VS. SUPPLY VOLTAGE 
(OUTPUT NOT LOADED) (932, 944) 


Py - POWER DISSIPATION - mW 


d 


1.0 
3.0 4.0 5.0 6.9 7.0 
Voc ~ SUPPLY VOLTAGE - VOLTS 


FIG. 4. TYPICAL OUTPUT CURRENT 
WITH INPUTS LOW (932) 


Voy ~ OUTPUT VOLTAGE - VOLTS 


-~ mA 


lo, - OUTPUT LOW CURRENT 


- OUTPUT LOW CURRENT - mA 


lon 


mA 


lo, ~ OUTPUT LOW CURRENT - 


(944) 
ee Senta 
LY / _| 
aR eee 2s ce LY 
| ee UZL,__| 
, | 7 ie 
Ks: | Ae 
: 1 | 
steal ales 
0.2 0.4 0.6 0.8 
CAPACITOR C - pF 


FIG. 5. TYPICAL OUTPUT LOW 
CURRENT VS. SUPPLY VOLTAGE 
(—55°C and +25°C) (932) 


rT 


FIG. 8. TYPICAL t.u— VS. 
CAPACITY (932, 944. 


se 


ly -2| 


¥, 
1 : 


oe res ee neces 


Voc ~ SUPPLY VOLTAGE - VOLTS 


a coeeiconrards 
| 


CAPACITOR C - pF 


FIG. 9. TYPICAL t.4+ VS. 


CURRENT VS. OUTPUT VOLTAGE CAPACITY (944) 


(932) 


0.2 0.4 0.6 6.8 


Veg - OUTPUT VOLTAGE - VOLTS CAPACITOR C - oF 


FIG. 7. TYPICAL OUTPUT LOW 
FIG. 10. TYPICAL ta VS. 
~ CAPACITY (932) 


: 2kQ (944) 


VIN 


ape 


PULSE lin 


All Diodes are FD600 or Equivalent at 25°C 
C, and Co includes Probe and Jig Capacitance a 


NOTE: 

The same Circuit is used on the DT uL 944 element except that all diodes are omit- 
ted. The resistor R is tied to capacitor C and the Test Output. A 2kQ resistor 
is used to load the input gate. 
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_DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


SUGGESTED INPUT-OUTPUT LOADING FACTORS (Please refer to DTuL Composite Data Sheet for complete family rules). 


Y, DTwh 932 % OTul 944 


= © a : 
{Less resistor subtraction) 


INPUT LOAD FACTORS FOR OTHER DTuL ELEMENTS 
DTuL930, 946, 932, 944 inputs 
DTyL931, 945, 948 CP pin 


DTpL931, 945, 948 S, S, C, Cy 


oc PR ee 
N 
a 

O wee 


DTyuL 931 Sp Cy pins 

DTyL 945, 948 Sp Ch pins 

TTuL103, 104 when driven by DTH L932 
or 944 with external resistor < 510 Q. 


MISCELLANEOUS RULES 


DTyL 932 may not be output ''OR"'ed. 

For increased current, inputs and outputs of 
1/2 DTwL 932 or 1/2 DT uL 944 may be paral- 
leled upto 4 commonoutputs. Each combined 
input = 4 loads. Combined output = 100 loads. 
DTuL 944 may be output "OR"ed. 

An external resistor should be used with 


DTyL944. With external R to 5 volt Voc 


+0.5V; subtract output loads as follows: 
2k - 2 loads 
1k - 4 loads 
510k - 8 loads 


MISCELLANEOUS APPLICATIONS 


10 LEAD TO-5 
PACKAGE 


5 
GND 


DTuL 930 DUAL GATE 
DTzuL 932 
DUAL BUFFER 
DTul 944 
DUAL POWER GATE 


NOTE: In some of these applications, use of the elements is made witnin the design of the element but beyond the guaranteed test limits on page 2. Consult your Fairchild 
sales representative for additional information and/or selection requirements. 


INTERFACING 


Harness, | 
Twisted Pair | 
or Other 

Noisy | 
i 1 
Ee 


Line 
Receiver 
or 
Receivers 


Y DTwL 944 | 


receivers, and power dissipation of system. For a guaranteed 


Vv level above 6 volts, an LV 


OH CE 


for use of resistor that requiresthe 944 tosink morethan40 mA 


(at VoL above .40 volt), ahighcurrentI.. - V 


OL 
be desirable. 


POWER GATING 


Driven 
Etements 


Each output driver is 1/2 DTuL944. Note that the DTuL 944 
is a direct high fan-out replacement for DTuL930, except 


that an external resistor must be used. 


-AIRCHILD 


REE ae ee eee, 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


DRIVING zL AND MW:zL 


Bt up to 12 volts. Line Receiver’ may have nominal low level 
<1 volt; nominal threshold ~ 4V and nominal high level > 8 V, 
for example. Resistor selected should be as low as possible 


consistent with required low input level of receiver, number of 
selection may be desirable; 


OL selection may 


3V < Veg < 4V MWaL 
2.7V < Vec < 3.6V pl 


4V < Voc < 6V 


DTpl Elements 


pl 900 
_MWul 909, 921 


Discrete Circuitry 


MWuL or ul Gates 
or Flip-Flops 


% DTpl 932 


Rules: With Vac > 4.5 Va 932 will drive 25-unit ,, Logic loads or 


100 MW.iL unit loads. 


Derate DT L output drive by 25% for DTuL 932 Voc =4V. 


Refer to DTyL932 Output Current vs Output Voltage 


curve, Page 3, for matching to p.L-MWyL I AVAILABLE 


requirements. 


LAMP DRIVING 
Suggested Ratings Ta <75°C 


Power Dissipation TO-5 400mW Maximum 


Power Dissipation Cerpak 240 mW Maximum 


SV < Vcc < 6.3V Maximum "hot" lamp current 


=3 50m, B+ 120 mA TO-5 __ one side only ON 
5V, 100mA Lamp 100 mA Cerpak one side only ON 


Gnd __ or Equivalent 90 mA TO-5 both sides ON 
¥%, DTpl 932 i 
ary 75 mA Cerpak both sides ON 


"Cold" lamp current is limited by saturation resistance, emitter resistance, and 
base current to about 200 to 250 mA. 


The most significant thermal time constants for 932 and 944: 


TO-5 Package 50 ms Cerpak 100 ms 


Thermal time constant is measured by forward diode drop in one gate with power 
pulsed into opposite gate. A high current 8 selection is desirable in this appli- 
cation. 
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DTwL933 DUAL FOUR-INPUT 
~ EXTENDER ELEMENT 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC 


The DTyuL 933 is a Dual Input-Extender consisting of two independent diode arrays 


identical in every respect to the input diodes of the DT .L Gate and Buffer elements. TYPICAL FLAT PACKAGE 


TOP VIEW 


DTuL 933 elements may be usedto extend fan-in capability to more than 20 without 
adversely affecting the noise immunity or load driving capability of the element to 


which they are connected. 


Good practice dictates that extension interconnection paths be as short as possible 
to minimize the effects of distributed capacitance on circuit performance. The 1875 ame 26 max - abe 1875 = 


effects of capacitance are summarized on the back page. 
Typical input capacitance of DTywL 933 is 2 pf and output capacitance is 5 pf. 


For complete test sequence and test values, please refer to the composite 


DTuL specification 


SCHEMATIC 14 MA FLAT 
DIAGRAM ; NT OPP Y PACKAGE x Y 
LAYOUT 
C ! H c H 
| 
: | , (TOP VIEW) : ‘ 
en ee Ss -  — 
GND GND. 


VUOUr 


POR WARD. YORTAGE 


ns y : 
vee FORWARD CURRENT 


LOGIC 
EXAMPLE 


err 


INPUT CURRENT — mA 


POSITIVE LOGIC E=-ABCDGHIS 
NEGATIVE LOGIC E=A+B+C+D+GtHil+J 


0 
oO 0.2 0.4 0.6 0.8 1.0 
INPUT VOLTAGE — VOLTS 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


Soe ee 
FAI IRCFHILD 
[eee nae 


SEMICONDUCTOR 
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Typical Curves to Show the Effects of Extender Pin Capacitance (Resulting From the 
Use of DT»L 933) on Time Delay of DT»zL 930 Dual Gate and DTy»L 932 Dual Buffer 


+ 25°C 
DTuL 930 tpd — VS 


DTuL 932 TIME DELAY VS. 


EXTENDER PIN CAPACITANCE EXTENDER PIN CAPACITANCE 


DT tod 
EXTENDER PIN CAP 


_ DELAY TIME — nsec 


Cy— CAPACITANCE — pf 


PULSED GROUND NOISE 
THRESHOLD AS A FUNCTION 
OF EXTENDER PIN 


Vung — GROUND NOISE ~— VOLTS 
Vs — SIGNAL LINE NOISE ~ VOLTS 


NOISE THRESHOLD 
NOISE THRESHOLD 


PULSE WIDTH ~ nsec PULSE WIDTH — nsec 


2 z ‘ 
, ' se 
w Z 100 yA : 
: . 
= z 
= a y R = 5109 tpat Voc = 4.0V 
a 2 ST LS] TT TS eT 
0 Hf 
a ee ee 
0 
t*) 25 50 75 100 
Cy- CAPACITANCE — pf Cy— CAPACITANCE — pf 
pd at R = 5KQ is slightly lower. 
TEST CONDITIONS 
Vec . 
Diodes are FD600 
R 
930 or 932 
Vin Cc, represents the summation of the 
DT uL 933Dual Extender Element out- 
put capacitances (~5 pf per output) and 
VOUT associated board, connector and wiring 
capacitances. 
Typical Curves to Show the Effects of Extender Pin 
Capacitance on Noise Threshold of DTywL 930 Dual Gate 
+ 25°C 
PULSED SIGNAL LINE NOISE 
THRESHOLD AS A FUNCTION TEST CONDITIONS 
OF EXTENDER PIN 
CAPACITANCE 
Vec =5V 


Diodes are FD600 


4501 
CCSL MICROMATRIX™ QUARTER-CELL 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4501 consists of a single 4-input DTuL gate designed for use in breadboarding 


the 4500 Micromatrix™. It corresponds to one of the 32 quarter-cells available in the 4500 Micromatrix PHYSICAL DIMENSIONS 
array. Logic flexibility is offered with pin options for interconnections of four independent elements. These TYPICAL DUAL IN-LINE PACKAGE 
elements are a) 4-diode cluster, b) non-inverting amplifier, c) common emitter inverting amplifier and apo ae rere 


JEDEC (TO-116) Outhne 


d) load resistor. : saw 


4 


FEATURES 
® Offers 4500 Micromatrix readbuatdae capability 200 NOTE 1-+-.350 MAK.— 
=-Compatinie with aii COSL devices 020 pearls seal 
-125 TYP. =| 2 a 
1 
Mo : 
ABSOLUTE MAXIMUM RATINGS “y 
Voc Pin Potential to Ground Pin —.5Vto+7V 
_. Input Voltage —.5Vto +5.5V . 
Voltage Applied to Outpuis . - —.5V to +Va- Value NOTE 2 
Storage Temperature —65°C to +150°C 
Temperature (ambient) under Bias . —55°C to +125°C Py ace charac aca tale aaa casa Mal 


purposely shipped witht ‘ fase = 360) ea alg Tivwat ta tacistate ta nse erie on 


2. Board-drilling dimensions shoud equat your practice for 8 conventional .020 
inch diameter lead. 


ORDER INFORMATION 


Specify A6A45015XX, where 5XX is 51X for —55°C to +125°C temperature range or 59X for the 0°C to 
+75°C temperature range. 
To. order 4500 design kit, specify AGA4501KTX 


ee eee orale ase Cae 


CIRCUIT SCHEMATIC (PIN NUMBERS) LOGIC DIAGRAM (PIN NUMBERS) 


Voc = PIN 14 
GND = PIN 3 
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FAIRCHILD 4500 MICROMATRIX™ + 4501 QUARTER-CELL 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0V = 10%) Connected as NAND gate with pull-up resistor 
MILITARY TEMPERATURE RANGE 


LIMITS 


SYMBOL CHARACTERISTIC —55°C +25°C +125°C CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 
Vou Output High Voltage 26 3.4 2.5 Volts | Voc = 4.5V low = —180 HA 
V,, on any input 
Output Low Voltage Vec = 5.5V fo. = 8mA 
Input High ; neg Volts {| Guaranteed input high 
threshold for all inputs 
Input Low Least’ 0.7 | Volts | Guaranteed input low 
threshold for all inputs 
a Input Load Current 118 1.6 fm Yoo = = 5.5V V.=04V 


P, Power Dissipation 15.5 = =5V —_ open, pull-up connected 


ELECTRICAL CHARACTERISTICS (T, =0°C to +75°C, V.. = 5.0 V = 5%) Connected as NAND gate with pull-up resistor 
INDUSTRIAL TEMPERATURE RANGE 


LIMITS 
SYMBOL CHARACTERISTIC o°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Output High Voltage 26 3.65 Volts | Veo =4.75V lon = —180 uA 
V,, on any input 
Vo. Output Low Voltage Volts | Veo = 5.25V lo, = 9.6 mA 
Input High Voltage Volts | Guaranteed input high 
threshold for all inputs 
Input Low Voltage Volts | Guaranteed input low 
threshold for all inputs 


Input Load Current 109 16 | 16 | mA |Voc=525V V>=045v | 
o96 141] 141} mA | Voc =4.75V V; = 0.45V 
Power Dissipation ee ee ee ee Vcc = 5V Inputs open, pull-up connected 


Loading and interconnections for 4501 are identical to 4500 Micromatrix array except for Note 3. 


LOADING RULES INTERCONNECTION RULES 
Connected as NAND gate Expanding the 
with pull-up resistor input 
“ 
The OR tie 
Fan-in 1 DTuL unit load | ss chs a5 
If OR tie is utilized, 4501 fan-out 
Fan-out. . is restricted to 3 unit loads for 51X 

Load o1X 59X ° temperature range operation (4 unit 
DTL 5 6 =) loads for 59X temperature range.) 
TIL 3 3 (Note 3.) 


Maximum fan-in — 20 inputs 
corresponding to 5 diode clusters. 
Fan-out — same as NAND gate. 


Maximum of 4 OR ties allowed. 


Note 3: Fan-out of 5 (6 for 59X temperature range) with OR tie used, can be maintained if temperature range of operation is limited to +15°C to 
+125°C (+15°C to +75°C for 59X temperature range.) 
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4510 
CCSL MICROMATRIX™ DUAL 4-BIT COMPARATOR 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4510 consists of two independent 4-bit comparators useful in many decision 24 PIN CERPAK 
making control applications, such as digital printers. Each comparator is capable of accepting two 4-bit OUTLINE 
inputs and provides a high level output signal when they are identical. An output latch stores the compared 
output when the strobe pin is high. Outputs may be “Wire ANDed” to expand comparison capability. 

The circuit is produced with two layer metal interconnections using the Fairchild 4500 Bipolar Micromatrix™ 
Array. 


FEATURES 


¢ ASYNCHRONOUS AND SYNCHRONOUS OUTPUTS 
© OPTIONAL LATCH STORAGE OF OUTPUT 

e EXPANDABLE IN GROUPS OF 4 BITS 

¢ TYPICAL POWER DISSIPATION OF 250 mW 

¢ CCSL COMPATIBLE 


e ALL CERAMIC “HERMETIC” 24 PIN CERPAK. 4 
moucsaaonooaooonnao ofo 
e MEMBER OF 4500 MICROMATRIX™ ARRAY FAMILY ar = 
; 075 


e TWO LAYER METAL INTERCONNECTIONS 0035 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto +7.0V 
Voltage Applied to Output for High Output State —0.5 Vto +V.- Value 
Output Current into Low Output State 20 mA 
Input Voltage (D.C.) —0.5Vto +5.5V 


ORDER INFORMATION — Specify A3M45105XX for flat package, where 5XX is 51X for —55°C to +125°C 
temperature range or 59X for the 0°C to +-75°C temperature range. 


23 22 2120 1918 17 16 110 98 7 6 § 4 


Ap By Ay By Az Bg Ag Bg Ay By Ay By Ap Bo Az Bg 


ST COMPARATOR | ST COMPARATOR II 


PIN 24-Vor 
4 15 PIN 12=GND 
Fig. 1 — 4510 DUAL 4-BIT COMPARATOR LOGIC DIAGRAM 
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vic = 5.0 V = 10%) 
MILITARY TEMPERATURE RANGE 


LIMITS 


SYMBOL CHARACTERISTIC —55°C +25°C +125°C CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Vou Q Output High Voltage 26 3.4 Volts | 1o,, = —180 HA § V,, on any two inputs 
A = B Output High Voltage 26 3.4 Volts | lop = —240 4A Voc = 4.5V 
Vou 0 


PE Reet 
Q and A = B Output Veco = 4.5V Io, = 5.0 mA (A = B output only 
Output Low Voltage 0.22 04 Volts |Voco = 5.5V Io, = 4.8 mA 
threshold for all inputs 
Vin 1.0 0.7 


Input Low Voltage 13 Volts | Guaranteed input low 


threshold for all inputs 


Input Load Current | 82 | 286 3.2 | 82 | mA [Voc =55V p= OAV 
| 23 | 82 248 | 248 | mA Voc 45V = OAV 

A= B Output Load curent. [288 [137 186 [186 [mA [Voc = ASV 1 Ver= GND 

For “Wired AND” | 4 oe) ne a4 | mA | Voc = 5.9 V Ve = O.4V 
ie | taput Leakage Current RV =A GND onaterinputs 
Comparison Switching Speed | —-+[ <0 SiYSSSCSCi is SSCS 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo, = 5.0 V = 5%) 
INDUSTRIAL TEMPERATURE RANGE 


LIMITS 
SYMBOL CHARACTERISTIC o°c +25°C +75°C CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


26 3.65 lus = —180 a f Von any to inputs 
A = B Output High Voltage 2.6 3.65 lon = —300 HA UVog = 4.75V 


Q and A = B Output Voc = 4.75 Vio, = 6.25 mA( A = B output only 
Veo = 4.75 Vio, = 5.0 mA (“St 
1.9 


Input Low Voltage 1 1.0 Volts {Guaranteed input low 
threshold for all inputs ; 
Vec = 5.25 V V; = 0.45V 


32 [mA 
192 282 | 282 | mA Woo =4.75V V,=0.45V 
Es 

i_[ma_| 

[| mA_| 

ie 


151, 
oe A = B Output Load Current 2.11 Veg = 475V_( Voy = GND 
2.5 |p For “Wired AND” | oes 0 | Veo = 9.25 V ‘ Ve = 0.4V 
ae 38 Mate Nye a¥ 
| vil Input Leakage Current 20 uA |V, = 4-V, GND on other inputs 
REISE | conparion Swing ead | el | eS 
i 


FAIRCHILD 4510 MICROMATRIX™ CIRCUIT 


FUNCTIONAL DESCRIPTION 
ASYNCHRONOUS — Fig. 2 shows the detailed logic representation of the comparator and latch (14 4510). Whenever the 4-bit data word on lines A is identical 
to the 4-bit data word on fines B the A =B output is high. If data word A is not equal to data word B the A = B output is low. 


On equals the A = B output. When ST is low, Q, = Qy_- 


DETAILED LOGIC DIAGRAM 


LD c: —— 


TRANSITION TABLE =A = t> 
FOR LATCH OUTPUT () 4, es = a 
I sare Ot 
st |} Qy > 
Low Qn-1 - 
High || A=B 
A3 
B3 < 
ST 
Fig. 2 
SUGGESTED COMPARATOR EXPANSION METHODS 
CPA 
OA 7 The interna! ‘‘wired OR’’ COMPARE node uses two pull-up 
rtm GUTPUT (F.0.= 5] resistors for improved rise time, and drives an internal 
COMPARE A gate. Two COMPARE outputs may be ‘‘wire OR’d’’ ex- 
ternally to provide a 12 bit comparator as shown in Fig- 
TWO 12 COMPARE B ure 3. This may be expanded further by using additional 
BIT INPUTS gates. 
COMPARE A 
Fig. 3 


4510 EQUIVALENT CIRCUITS 


INPUTS OUTPUTS 
Voc 
1.88ka 
TYP 


COMPARE R-3kaTYP 
LATCH R=6ko TYP 
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT 


LOADING RULES 


INPUT LOADING RULES (FAN-IN) 
DTuL UNIT LOADS 


51X 59X 


Data Inputs 
Strobe Inputs 


“Wired AND”’ 


A = B Outputs 
(ST GND) 


A = B Outputs 
(ST High) 


OUTPUT DRIVE CAPABILITY (FAN-OUT) 


DTzL LOADS ~~ TtzL LOADS 


[sta en Y[ st=wen [| st=eno [| st= mich | 
ran [sax |[ six | sex [fom | sox | six | sox] 


Sita apt 


A = B Outputs 3.0 3.0 
- i 


(1) “Wired AND” 2 
(1) “Wired AND” 3 

(1) “Wired AND’’ 2 and 3 means the number of compare outputs (A= B) that are connected together. The 
result of this ‘‘Wired AND’’ connection, logically, is a high level true ‘‘AND’’ gate.’ 


4-BIT COMPARATOR AND LAMP/RELAY DRIVER 


One-half of a 4510 dual comparator drives a discrete driver so that when Ao— Bo, Ai = Bi, 
A2 = Bz, and A; = B3 the lamp will light or the relay operate. This circuit might also be used 
for a digital printer solenoid driver. The ST input is connected through a 2 kQ resistor to Vcc so 
that Q and A = B may be paralleled for additional driver base current. 


Ag Bo Ay By Ay Bo A3 B3 : eee aie 
MAX= 
Veco ST Y 4510 Imax~ 500mA 


(0-75°C) 


732 


| 4601 
TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4601 is a single 4-4 AND-OR-INVERT (AOI) TTL gate to be used for bread- 
boarding logic designs planned for the 4600 or 4700 Micromatrix™ arrays. The 4601 corresponds to one of 


PHYSICAL DIMENSIONS 


TYPICAL DUAL IN-LINE PACKAGE 


the quarter-cell gate elements that are intended for internal (on-chip) usage on the 4600 or 4700 arrays. In Accordance With 
Standard family TTL gates such as the 9002 through 9008 may be used to breadboard the quarter-cells JEDEC (10-116) Outline 
having external drive capability. The TTuL 9006 may be used to extend the 4601 at the OR tie points. ae 
.310 
' FEATURES 
e “INTERNAL” TYPE LOGIC GATES FOR BREADBOARDING 4600 OR 
4700 MICROMATRIX ARRAY DESIGNS 
© CCSL COMPATIBLE 290, NOTED [+ 300 ne 
© OR EXTENDABLE WITH TTL 9006 Fea mfp < 


© FANOUT = 7 INTERNAL LOADS OR 4.5 EXTERNAL LOADS 
© “WIRED-AND” OUTPUT CAPABILITY 90 
© INPUT CLAMP DIODES FOR RINGING ATTENUATION | 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Storage Temperature —65°C to +-150°C sates 

Temperature (Ambient) Under Bias —55°C to +125°C 

Voc Pini Potential Referenced to Ground —O0.5Vto7V mores : 

Input Voltage Applied to Input —0.5Vt05.5V 1 peepehahy shopad ca geealen” seh eonganas wi cocuesy waite: 
Voltage Applied to Output When Output is High Voc Voneeeuar Soo ne ener 
input Current Into Inputs 5imA | | 
Current Into Output When Output is Low 30 mA 

Lead Temperature (soldering, 60 seconds) 300°C 


ORDER INFORMATION — Specify AGA46015XX where 5XX is 51X for —55°C to +125°C temperature range 
and Voc = 5 V 10%; and 59X for 0°C to 75°C temperature range and Vig = 5 V +5%. 


To order the 4600 Design Kit, specify AGA4600KTX. For the 4700 Design Kit, specify AGA4 700KTX. 


LOGIC DIAGRAM 


CIRCUIT SCHEMATIC 


9 
By 6 


PIN 14= Vcc 
PIN 7 =GND 
PIN 1==NOT USED 


TYPICAL RESISTOR VALUES 
Ri == Re = 4 KQ 
R3 == Ry = 1.5 KQ 


Logic Equation: Z = AiA2A3A4 + BiB2B3B4 + . .. * 


* More terms are provided with 
OR extension 


ee 
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601 


ELECTRICAL CHARACTERISTICS: 
Temperature Range: 0°C to +75°C 
Supply Voltage Range: 5V +5% 


= ITS 
A 
ee a 
V,, On Inputs 


Output Low Voltage 0.6 0.42) 0.6 0.6 Voc = 5.25 V, Io, = 10.7 mA 
Internal Loading Veo = 4.75 V, Io, = 9.3 mA. 
Output Low Voltage “fi. Voc = 5.25 V, Io, = 7.3 mA 
aceibla CCSL Loading © 1 Veg = 4759, Io, = 6.4 mA 
a 1.6 Guaranteed Input High 
Threshold For All Inputs 
Threshold For All Inputs 


input oad Curent [[=tool=rse[—[=a82 [ma [Voc =525V Ty ~ apy 
internal V, Level ee ee 


input Load Current [10] |= 108160] 180 [mk [Voc = 8280 Ty, Sons 
External CCSL V, Level —14i| —0.51/—141 iii | ~ | Voc = : 
lest enor ety ar 
pees 4 Power Dissipation Po tf 30 mW inputs Open fy spy 
Pa Pie [iJ inputs roundea | Yoo = 98 


ELECTRICAL CHARACTERISTICS: 
Temperature Range: —55°C to +125°C 
Supply Voltage Range: 5V +10% 


uns 
CHARACTERISTIC Ca UNITS CONDITIONS 
Coa Cc CA 


ca i 
V,, On Inputs 
immiieing | tt Pt P| [eee Easy Sez 
Internal Loading Noo = =45V, lon = = 8.2mA 
[ Bamatcoottine | fe | TT | | Yasui Seem 
External CCSL Loading Voc = 4. 5 v, ie = 5, 6 mA a 
Input High Voltage 17 14 Guaranteed Input High 
Threshold For Alf Inputs 
Input Low Voltage 0.7 Guaranteed Input Low 
Threshold For All Inputs 


Input Load Current pense] [=104f—152] [-152 | mA | Voc =55V Ly _ossy 


Internal V, Level er dD ee rt 
Input Load Current [| teof [1.1 [-160] 0 |—160 | mA | Voc =55V ly ogy 
External CCSL V, Level a ae) es es ee ice 
a A 
cz Power Dissipation a a eee 
FT. CUT Pc fe TT mW inputs Grounded | © 


LOADING RULES 


FAN-OUT (See table): WIRED ‘‘AND’’: 
Since the 4601 internal gates have resistive pull-ups, 
The internal or ‘‘on-chip’’ fan-out of the 4601 is specified the AND tie of outputs is allowed. (See Fig. 4). 
with reduced noise margins since on-chip noise is low. If the Breadboarding of the combined outputs is: 
4601 is used specifically for off-chip driving, the maximum FAN-OUT==7 — (3) (number of outputs tied together — 1) 
fan-out must be reduced to maintain CCSL noise margins. For ‘‘on array’? usage optional pull-up resistors allow 
fan-out as summarized below: 


EXTENSION: FAN-OUT TABLE 


Extension at the 4601 OR extender pins 9 and 6 may LOADING 

be accomplished with TTuL $006 dual 4 input extender TYPE FAN-OUT 

elements. A maximum of 10 extenders (5-9006’s) may 

be tied to the 4601 pins. (See Fig. 1) INTERNAL 
a ce 
ac 


3-32b 


| TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601 


TYPICAL INPUT-OUTPUT CHARACTERISTICS 


ee fh 
28 EANPUTS OPEN 


e TRANSFER CHARACTERIST Ic : INPUT CHARACTERISTIC 
45 | 4 
4.0 | 
B35 <" | 
et = | 
gett I | E | 
S20 aft a 
1.0 i C 
CHEE RA i” 
; Pt | VAANAN ON 
* 2 4 6 8 1G 12 14 16 1.8 2.0 | 
INPUT VOLTAGE - VOLTS INPUT VOLTAGE - VOLTS 


nad ; 
SORRaT/Cun : 
SoA 5 
5 16 | a=— = 5 
as Wit E 
3 3 
es : 
2 °R 5 

af £3, . ees A H H { t H i 

ss -8 -.4 0 2.4 8 1.2 1.6 2.0 

OUTPUT LOW VOLTAGE Wo! - VOLTS OUTPUT HIGH VOLTAGE Vou) - VOLTS 


TYPICAL APPLICATIONS 


EIGHT INPUT DIGITAL MULTIPLEXER 


LOW LEVEL HIGH LEVEL 
: OUTPUT CHARACTERISTIC OUTPUT CHARACTERISTIC 
i 
| 


Fig. 2 


Three bit address ABC selects an input (fo, 11 ...17) which is presented at the output in 
inverted form. The 4601 is OR-expanded using 3-9006 extender elements. 
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601 


APPLICATIONS (continued) 
| INPUT “AND” EXPANSION WIRED “AND” 


A 
A 
B 
c 
c 
D 
D O—————- OUTPUT z E 
E ; 
F ¢ Z(FANOUT = 4 INTERNAL) 
6 
H 4601 
So ete j 
} 
t K 
t L 
" “ 
Q N 
R P 
; Se 
Z= ABCD + EFGJKLMNPOR 7 ye 


Standard TTuL gates may be used for expansion of ‘AND’ inputs, eee eee ee 


*Provision for ‘‘AND'’ expansion is made on the micromatrix 
array thru ‘‘selective bar’’ options. , ee a of ee eee 
Z = [ABCD + EFGH] ¢ [JKLM-+-NPQR] 


Fig. 4 


GENERAL PURPOSE MASTER-SLAVE FLIP-FLOP 
USING FOUR 4601 


For J-K operation, connect as shown in dotted lines. The outputs change on the high to low clock transition. 


Fig. 5 
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4610 


DUAL TWO-VARIABLE FUNCTION GENERATOR 


TTL MICROMATRIX™ARRAY CIRCUIT 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION—The 4610 is a Dual Two-Variable Function Generator useful for non-arithmetic oper- 
ations and variable decision making control in central processor units. Each circuit, controlled by a common 
4-bit word, can select one of 16 possible Boolean functions performed on the two variable inputs. An 
alternate input select configuration increases circuit flexibility and allows simultaneous generation of two 
separate output functions from a single pair of variables. The circuit is produced with two layer metal inter- 
connection using the Fairchild 4600 TTL Micromatrix™ Array. 


FLAT PACKAGE 


FEATURES 

e EXPANDABLE IN GROUPS OF 2 BITS 

¢ MEMBER OF 4600 MICROMATRIX ARRAY FAMILY 

e CCSL COMPATIBLE 

e ALL CERAMIC “HERMETIC” 16-PIN FLAT PACK 

e TWO LAYER METAL INTERCONNECTIONS 

© SIMULTANEOUS FUNCTIONS OF 1 PAIR OF VARIABLES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Case) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —O.5 Vio +7V 
Voltage Applied to Outputs (Output high) Gnd to +V., value 
Input Voltage (DC) (See Note 1) —0.5 Vito +5.5V 
Input Current (DC) (See Note 1) —30 mA to +5 mA 
Current into Output (Output low) +30 mA 


Note 1—either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


ORDER INFORMATION — Specify A3L46105xXX for Flat package, where 51X is for —55°C to +125°C (Case) 


temperature range or 59X for the 6°C to +75°C (Case) temperature range. 


FIG. 1 — 4610 DUAL TWO-VARIABLE FUNCTION GENERATOR 


A 


S| 


| B1 BI 
| 

So 4610 DUAL FUNCTION GENERATOR 
| 
I 
j 


0 AO BO BO M 


Al 


$3 


FO FI 


15 7 


Pin 16 = Vcc 
Pin 8 = Gnd 
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 


ELECTRICAL CHARACTERISTICS (T,. = —55°C to +125°C, V., = 5.0V + 10%) 


LIMITS 
—55°C 425°C +125°C 
SYMBOL CHARACTERISTIC sy MAX. —— TYP. MAX. —_ MAX. ar Se 


Voc = 45. = 9.92 mA 

Pete pas for a ts 
threshold for él) inputs 

SI ica Ba 
threshold for all inputs 

| InputLoadCurrent = Load | Input Load Current —1, | = 1.60] Nee eee a | Voc = 5.5V | 5V 


Gee ann Ce eee ee ee 
Rules 
me Sarna et ner 
Ip Input Leakage Current BA 
(See Loading 
Ruies 
Note 2) 


a Power Dissipation Voc = 5.0 V, Inputs open 


Voc = 5.5V, Vp =4.5V 


ELECTRICAL CHARACTERISTICS (T,, = 0°C to +75°C, V., = 5.0 V + 5%) 


LIMITS 
0°c +25°C +75°C 
SYMBOL CHARACTERISTIC MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. UNITS eaeree a 


Es Ee ee ee 

Voc = 4.75¥. loL= 113 mA 

pe ernest 
threshold i all inputs 

a 
threshold for all inputs 

| Input Load Current = | Input Load Current = Current —l. ete —1, | —1.08 —1.60) —1.60 Eee eS 

a ee 


Rules 


—— ar 
Note 2) 


= Loading 
Rules 
Note 1) 


le Voc = 5.25 V, Vp = 4.5V" 


(See Loading 
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 


FUNCTION GENERATOR DESCRIPTION 


A detailed logic representation of the common control (S,, S,, S,, S,) and one of the two output function blocks is shown in Figure 2. The Truth 
Table implemented by the function generator shows the functions of input variables A and B with the 16 possible combinations of S,, S,, S,, and S, 
(refer to Table 1). Note that any desired am function may be chosen active level high or active level low. 


FUNCTION GENERATOR 
TRUTH TABLE 
WITH INPUT VARIABLES 
ACTIVE HIGH DETAILED LOGIC DIAGRAM 


FUNCTION FUNCTION 
2 | Sz | (ACTIVE LOW) | (ACTIVE HIGH) 


” 
fo) 
” 
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TABLE 1 FIG. 2 


separate output functions are performed simultaneously on a single pair of variables S, and S|. Refer to Table 2 below for complete truth table. 


For example, if it is desired to obtain the active high functions 5, * S, and S, ° S, simultaneously, S,, S, are set low, A, low, B, high, A, high, and 
B, low. The function So * S, will appear at the F, output; Kikowise fuitetion So °S, will appear at the F, output: 


FUNCTION GENERATOR TRUTH TABLE WITH INPUT VARIABLES ACTIVE HIGH 
WHERE A, B, S,, S, ARE USED AS CONTROL INPUTS AND S,, S, ARE INPUT 
VARIABLES ON WHICH THE FUNCTIONS ARE PERFORMED. 
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Circuit flexibility can be increased by using S,, S,, A and B inputs as controls and S,, S, as the input variables. In this mode of operation two 


TABLE 2 
Note that by varying control lines S,, S,, A and B that any pair of S, and S, min terms, max terms, or symmetric function can be generated. 


ee a NR SN A ee LL tt RR A A 
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 


LOADING RULES 


Input Loading Rules (Fan-in) 2. Ip is defined as one unit high level load. The multipliers to determine 
1. I, is defined as one low level unit load. The multipliers to determine high level unit loads for individual inputs are: 
low level unit loads for individual inputs are: 


FAN OUT 


Lee steel LEVEL 
OUTPUT HIGH LOW 


APPLICATIONS 


A Typical Processor Application is the transfer and logical operation control between two registers (A and B). The function generators are controlled 
by a 4-bit operation code field, S,, S,, S,, and S,. The operation code repertoire includes the 16 operations listed below. 


AND A and B to A OR A and B to A 
AND A and B to A OR A and B to A 
AND A and B to A OR A and B to A 
AND A and B to A OR A and Bto A 


Exclusive OR A and B to A Complement A 
Exclusive OR A and B to A Transfer B to A 
Reset A No Operation 
Set A Transfer B to A 


FIG. 3 


BN-1 BN B REGISTER 


OP CODE 
(S0-S3 INPUTS} 


FUNCTION LOGIC 
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TRANSISTOR-TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


MILITARY TEMPERATURE RANGE: 


GENERAL DESCRIPTION 


The Fairchild Transistor-Transistor Micrologic® Integrated Circuit family (TTpL) combines 
a high fanout, high noise immunity, low power dissipation and good capacitive load driving 
capability with low propagation delay times. 

The circuits are fabricated within a silicon monolithic substrate using standard Fairchild 
Planart Epitaxial processes. 


TTuL elements are available in two hermetically sealed ceramic packages; the Dual In-Line 
Package (DIP), designed for automated and low cost insertion techniques, and the 14 lead 
CERPAK® flat package. 


Worst case curves of important device characteristics are offered to assist the designer in 
achieving maximum system reliability. For additional information refer to Application note 
No. 131. 


FEATURES 


® Single power supply requirement; 5 volts optimum, 4.5 to 5.5 volt range. 

@ Reliable operation over the full military temperature range of —55°C to 125° C. 

@ Guaranteed fanout of 10 TTuL loads over the full temperature and supply voltage range. 
@ Guaranteed minimum of 0.4 volt noise immunity at the temperature extremes. 

@ Typical ‘‘one”’ level noise immunity of 1.3 volts and “zero” level noise immunity of 0.8 volt. 
@ Typical power dissipation of 11 mW per gate at a 50% duty cycle. 

@ Typical logic gate propagation delays of 6 ns for 15 pF, 11 ns for 150 pF of capacitance. 


@ The unique output pull-up circuitry gives a higher output ‘‘one”’ level and can provide 
more output high current at low temperatures than conventional pull-ups. 

@ The input threshold of 1.5 volts and Vcc of 5 voits provides easy interfacing with the 
Fairchild DTzL family, and other DTL and TTL circuits. 

@ Nand gate pin configurations are compatible with DTzyL. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


—65°C to +150°C 
—55°C to +125°C 


Storage Temperature 
Temperature (Ambient) Under Bias 


Vcc pin potential to ground —.5to+8V 
Input Voltage ~1.5t0+5.5V 
Gate Output Voltage, Inputs Low —.5 to +Vcc.value 
Gate Current Into Output Terminal, Inputs High (except 9009) 50 mA 
Gate Current Into Output Terminal, Inputs High 9009 100 mA 
Flip-Flop Output Voltage when output is normally high —.5 to +Vec value 
Flip-Flop Current into Output Terminal when output is normally low 50 mA 


ORDER 4NFORMATION 


To order Transistor-Transistor Micrologic elements specify U31XXXX-51X for Flat package 
and U6AXXXX51X for Dual In-Line package where XXXX is the four-digit number denoting 
the specific element desired. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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—-55°C to 125° 


125°C 


DUAL IN-LINE PACKAGE 


TO-116 


oof |" a fo-.380 _! NOTE 1 
125 TYP. 
>— 
=| 1 14 
tt =O 
785 
MAX. 
| 
7 8 
| B BeBe 
] 


NOTES: 
1 Leads are intended fer insertion in hole rows on 300" centers, They are 
purposely shipped wittt ‘positive” (.350} misahgnment to ‘oc tate insertion. 
2. Board-deilling dimensions should equal your practice for a conventional 020 
ach diameter lead. 


FLAT PACKAGE 


TOP VIEW 


4B. 


— iE + 
7 8 
}x:1875->}<— 26 MAX—>e1875->4 
ae 
—— =] 
+ 


Flat-pack and Dual-in-line have 


same pin configurations. 


t Planar is a patented Fairchild process. 


a aa EAE 
FAIRCHILD 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TTpL INTEGRATED CIRCUITS 


GATE ELEMENTS — 9002, 9003, 9004, 9007 


All TTuL gates are positive logic NAND gates and negative logic NOR gates. A variety of gate combinations is available which provides the system designer the 
utmost in logic flexibility and reduces package requirements to a minimum. 


BASIC GATE CIRCUIT LOADING RULES 


TYPICAL RESISTOR VALUES 


R, = R; = 4ka 1 

R, = 1.5ko ‘Ft eR 

R; = 1502 $ 10 
R, = 802 i— 

R, = 1.25 ka . 


| The outputs CANNOT be tied together for 
9 *Number of inputs depends on the gate. the ‘‘wired OR’’ function. 


Figure 1 Figure 2 


PIN CONFIGURATION 


| 9002 9003 9004 9007 
1 1 
2 3 2 12 1 10 
13 2 11 
8 
6 2 
5 4 6 8 
5 
8 9 10 8 3 
10 10 8 1g 4 
12 11 
- 11 
3a 3b 3c 3d 
Figure 3 Voc =PIN14 GND =PIN7 
ELECTRICAL CHARACTERISTICS 
| LIMITS 
SYMBOL | CHARACTERISTIC —55°C 125°C _| UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. | MIN. MAX. 
Vou Output High Voltage 2.4 2.4 2d 2.4 Volts | Vcc = 4.5 V, lon = 1.0 mA 
| Vi. = value indicated below on 
| this table. 
Vor | Output Low Voltage 0.4 02 04 0.4 | Volts | Vcc =5.5V, lo. = 17.6 mA 
| i Veo = 4.5 V, lo. = 14.5 mA 
Vin | Input High Voltage 2.0 Ly 14 Volts | Guaranteed input high threshold 
| for all inputs. | 
Vir | Input Low Voltage 0.9 0.8 | Volts | Guaranteed input low threshold | 
| for all inputs. 
le | Input Load Current | Ve = OAV, Ve = 4.5V | 
le | Input Load Current — 1.45 -0.97 - 1.45 ~1.45 |mA | Vec=4.5V_ | onother inputs | 
| Ir Input Leakage Current 20 60 | 100 uA | Veo = 5.5, V, Ve = 4.5 V, Gnd. 
| | on other inputs 
| tea, _| Turn Off Delay 4.0 12) ns | Voc = 5.0V, Cu = 15 pF (see fig. 5b) 
Tee Turn On Delay 3.0 10 ins Vec = 5.0 V, C. = 15 pF (see fig. 5b) 


FAIRCHILD TTpL INTEGRATED CIRCUITS 


ELEMENTS — 9002, 9003, 9004, 9007 (continued) 


WORST CASE 
HIGH LEVEL NOISE IMMUNITY 
VERSUS TEMPERATURE 


WORST CASE LOGIC LEVELS 
VERSUS TEMPERATURE 


3.0 
| EBs w 0 feeedne nde spe darndeorpeccbo bo 
[vont cg 80g 


2.5 

wn 

s 

2 2.0 ut 

Fe} fas 

> = 

as 2 

Qo —_ 

5 x 

S10 3 

oO 

a 

0.5 +1 | Vy — 
rF.0.=10 +4.5VSVpp55.5¥4 
0 i { ; } 
; 55 % 125 . 

Fig. 4a TEMPERATURE - °C Fig. 4b TEMPERATURE - °C 


WORST CASE POWER DISSIPATION 
VERSUS SUPPLY VOLTAGE 
(PER GATE) 


WORST CASE POWER DISSIPATION 
VERSUS FREQUENCY (PER GATE) 


Vor 5.0¥ 
50% DUTY CYCLE 
C, = 159 


SCE TaSIBC | 
f 


POWER DISSIPATION - mW 


POWER DISSIPATION 


Fig. 4d Vee ~ SUPPLY VOLTAGE - VOLIS Fig. 4e ; FREQUENCY - MHz 
WORST CASE TURN ON DELAY 
VERSUS TEMPERATURE 
Veg *5.0¥ 
SE FIG. 5b 
= 
| 
's 
en ee 
MINIMUM @ 15°] 
FIGURE 4 Fig. 4g 


aaa 


WORST CASE 
LOW LEVEL NOISE IMMUNITY 


i 
i 
I 
a Sa ews ae SS 


DC NOISE IMMUNITY - VOLTS 


Fig. 4c TEMPERATURE -, °C 
WORST CASE TURN OFF DELAY 
VERSUS TEMPERATURE 
30 


ot 


Voc *5.0V | 
SEFIG.5bD | | 
i | 
bh 


| i 


7 
Cae 
i 


aa 


Tha * - TURN OFF DELAY - ns 
& 


elie 


Vcc 
f ~ 1 MHz 
Amp ~ 4V 
— — =— Width ~ 200 ns 
= = = Power=I x V 
Bi re t,=t, <10ns 
| 
| Vin 
| 50% Duty Cycle 
rq i] Amp ~ 4. V 
t, = t, <10 ns 
NOTE: Capacitance includes probe and jig capacity. 
FIGURE 5a All inputs are to be tied together. FIGURE 5b 


3-35 


VIN 


Vout 


tpd TEST CIRCUIT 


y 


NOTE: Capacitance includes probe and jig capacity. 
All inputs are to be tied together. 


FAIRCHILD TTpL INTEGRATED CIRCUITS 


POWER GATE ELEMENT — 9009 


The TTuL 9009 element is a NAND power gate capable of driving and sinking large currents for high fan-out applications. 


For noise immunity and operating level curves, refer to the gate section. 


LOADING RULES: 


The outputs CANNOT be tied together for 
the ‘‘wired.OR’’ function... 


TYPICAL RESISTOR VALUES 
R: = 2.2kQ R, = 500 
R. = 4502 Rs = 4k 
R; = 1502 R, = 4002 


PIN CONFIGURATION 


| 1 

2 
4 6 

i 5 

9 

0 
12 8 

13 
Vec = PIN 14 GND = PIN? 

ELECTRICAL CHARACTERISTICS 
LIMITS 


SYMBOL| CHARACTERISTIC sc UNITS CONDITIONS & COMMENTS 
MIN. MAX. 


Output High Voltage 3 7 24 5 : 2: 3 Volts | Vee = 4.5 V, lon = 3.0 mA 

Vi. = value indicated below on 
this table. 

V Output Low Voltage 0.4 Volts Ms = = 5. 5V, lo. = = 52.8 mA 

Vin Input High Voltage Volts ane inp high theo 
for all inputs. 

Vir Input Low Voltage Volts Guaranteed input low threshold 
for all inputs. 


lk Input Load Current = 1.95 - 3.52 m_| Vec=S5V [v= 04V,¥h = a5 
| lp | Input Load Current —18 =28 Vcc = 4.5V | on other inputs 


| Ir | Input Leakage Current = Vee = 5.5 V, Ve = 4.5 V, Gnd. on 

other inputs. “4 
| 
i 


| ten | Turn Off Delay ee ee 17 ae Veo = 5.0, C. = 15 pF (see fig. 2a) 
tes | Turn On Delay po 8s | Vcc = 5.0V, Ca = 15 BF (see fig. 2a) 
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| FAIRCHILD TTL INTEGRATED CIRCUITS | 


POWER GATE ELEMENT — 9009 continued) 


WORST CASE POWER DISSIPATION 


VERSUS COLLECTOR SUPPLY WORST CASE POWER DISSIPATION 
| VOLTAGE (PER GATE) | VERSUS FREQUENCY (PER GATE) _ oe 
mt Shek l sat | | | ge Yoo *5.0¥ i 
I 50% DUTY CYCLE | 
ae r cs oF H 
z z SEE FIG.2b 
g gm 
A A 
& em 
3 2 
oe 100 1 
pa “OFF' TYPICAL: ) ‘ 
4.5 5.0 5.5 0 5.0 10 ry 20 
Veg ~ SUPPLY VOLTAGE - VOLTS FREQUENCY - MHz 
WORST CASE TURNOFF DELAY WORST CASE TURN 6N DELAY 
| VERSUS TEMPERATURE VERSUS TEMPERATURE 
| “Teel T1171 11_ 
SEE FIG. 2a |_| 
R & 
TEMPERATURE - °C TEMPERATURE - °C 
tpd TEST CIRCUIT SWITCHING WAVEFORM 
Vin 
an Oe 1.5V 
! 
| Pcs wet et te 
NN NY 1.5¥ 
f ~ 1 MHz VouT 
Amp ~ 4V 
Width ~ 200 ns 
t,= t, <10 ns 
NOTE: Capacitance includes probe and jig capacity. 
All inputs are to be tied together. 
FIGURE 2a 
AC POWER TEST CIRCUIT 
| 
| 7 1 Vcc 
| 50% duty cycle = Ch — 0.33uF Power=I x Vcc 
Amp ~ 4¥V + + 
t= t, <10 ns 
NOTE: Capacitance includes probe and jig capacity. 
All inputs are te be tied together. 
FIGURE 2b 
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FAIRCHILD TTHL INTEGRATED CIRCUITS 


EXPANDABLE GATES — 9005, 9006, 9008 


The TTuL 9005 and 9008 are AND-NOR gates which may be NOR expanded with the use of the 9006 element. 
For noise immunity and operating level curves, refer to the gate section. 


PIN CONFIGURATION LOADING RULES: 
TYPICAL RESISTOR VALUES 1 


R, = R; = R, = 4kQ 1 1 10 
R. = 1.5 kQ 13 8 1 x 
R, = 1500 9 11 4 


12 *Four Expanders (9006) may be 
R, = 1.25 ka COLL tied to these terminals. 


Voc = PIN 14 GND = PIN7 | 


PIN CONFIGURATION LOADING RULES: 
Ry TYPICAL RESISTOR VALUE 5 7 
Ri = 4ko } coil. =D: 
3 Bo 
EMIT. i 
QQ Q2 4 9 1 
£ EMIT. 
Figure 2 Veg = PIN 14 GND = PIN? 
PIN CONFIGURATION LOADING RULES: 
l 
13 1 
1 
1 
, 10 
8 1 = 
f 11 * 
10 EMIT. : 
| 4 12 
| Rg TYPICAL RESISTOR VALUES 2 pia *Four Expanders (9006) may be 
Figure 3. au : =R,=R, = {R, = 1502 tied to these terminals. 
al oe ri a mz eis Voc = PIN 14 GND = PIN 7 
ELECTRICAL CHARACTERISTICS © ='°*? — IRe = 2. 
LIMITS 


See _| __25°¢ Ee UNITS CONDITIONS & COMMENTS 
Mi MIN. MAX. 


Vou Output High Voltage 24 3 : 2.4 Volts = 4.5 V, low = 1.0mA 
Vee = value indicated below on this table 
| 


Veo = 45 V los = 14.5 mA 
Vin 2.0 Veo sain eae ta Guaranteed input high threshold for all inputs. 
Vin a Ce Guaranteed input low threshold for all inputs. 
Ik Input Load Current | 1.76 | -110 ~176 | -176 | mA_| Voc=55V | v= 04V,Ve=4.5V 
i; [Input Load Current [145 | 097 —145 [| —145 | mA | Voo=45V_| nother input 
Ie ea a A Vas V, Va = 4.5 V, Gnd. on other inputs 


teas Defined in Test Circuit Vec = 5.0V, C. = 15 pF 

Applies to 9005 Konacandabls Gate only 
tpa- Defined in Test Circuit Vee = 5.0 V, C. = 15 pF 

Applies to 9005 sanwrpaadante Gate only 


tess Defined in Test Circui Veco = 5.0V, C. = 15 pF, Cx = 5.0 pF 
Applies to 9008 and 9005 Espandable Gate 


tea Defined in Test Circuit Voc = 5.0 V, C, = 15 pF, Cy = 5.0 pF 
Applies to 9008 and 9005 Expandable Gate 
Atpa _| See lSee Comment ene 5 seem a 9006 only 
Atos | See Comment The 9006 shall be tested by measuring 
its propagation time through the 9005. 


The tpa reading shall not exceed the 
9005 reading by the specified amount. 
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| FAIRCHILD TTpL INTEGRATED, CIRCUITS | 


EXPANDABLE GATES — 9005, 9006, 9008 (continued) 


9005 NONEXPANDABLE GATE ONLY 


WORST CASE POWER DISSIPATION WORST CASE POWER DISSIPATION WORST CASE TURN OFF DELAY OF 
OF 9005 VERSUS SUPPLY OF 9008 VERSUS SUPPLY EXPANDABLE GATE VERSUS 
| VOLTAGE (PER GATE) VOLTAGE TEMPERATURE | 
"ON" CONDITION Pee ga ee SHON" CONDITION: <r Sifters ey ae ee he 7 [ 
pr ALL nee ice 7 ALL INPUTS OPEN 
| ol BARE SBhos eae | 
| ee EXCEPI Drekbers = a ee 2 | 
| . ae ee: ool 
g Z % 
s 5 : 
| ; i ; i | i : : { : 7 | 
| ‘ “S5ETy$ 125°C | | 
45 5.0 5.5 . 
| SUPPLY VOLTAGE - VOLTS SUPPLY VOLIAGE - VOLIS TEMPERATURE - °C 
| 
WORST CASE TURN ON DELAY OF WORST CASE TURN OFF DELAY OF WORST CASE TURN ON DELAY OF 
EXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS 
TEMPERATURE TEMPERATURE TEMPERATURE 
2 = e 
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C 
tpd TEST CIRCUIT SWITCHING WAVEFORM 
| 


om 
od —_—_—_— | 
f ~ 1.0 MHz 1 | 
Amp ~~ 4.0V 6——— ——— 11.5V 
Width ~ 200 ns Your —_——____——* ain eeenon | 
—t< 
t= t, <10 ns NOTE: Capacitance includes probe and jig capacity. | 
All inputs are to be tied together. | 
Figure 4 
tpd TEST CIRCUIT 
9005/9008 EXPANDABLE GATE AND 9006 EXPANDER 
Your 
= (ee 9005/9008 
iSpF | 
f ~ 1.0 MHz | 
Amp ~ 4.0V 
Width ~ 200 ns = | 
tt, 10 ne : 
5.0pF | 
NOTE: Position (2) is used to test 9005/9008. | 
Position (1) is used to test 9006. | 
: Capacitance includes probe and jig capacity. 
i Figure 5 | 
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| FAIRCHILD TTpL INTEGRATED CIRCUITS | 


l 


J-K FLIP-FLOPS — 9000, 9001 


GENERAL DESCRIPTION — The TTul family includes the 9000 and 9001 flip-flops to satisfy the storage element needs of a logic system. Each is a master-slave 
JK flip-flop with the same multi-emitter inputs and low impedance active pull-up outputs common to the gate elements. 


The internal JK connections assure the user of non-ambiguous operation for all input states. The master-slave design with buffered clock input offers high noise 
immunity, low clock loading and eliminates the need for careful control of clock pulse rise or fall times. Data is accepted by the master when the clock is in 
the low logic state. Transfer from master to slave occurs when the clock goes from the low to the high logic level. When the clock is in the high logic level both 
J and K inputs are inhibited. For this reason it is desirable to maintain the clock pulse in the high level most of the duty cycle. Direct set and reset inputs 
provide true asynchronous control of both master and slave flip-flops independent of logic and clock input levels. 


A common J-K input is provided which is useful in the physical layout of most logic configurations. 


The two circuits are identical with a few exceptions, The 9000 has capacitors at the outputs of the J and K data input gates in the master flip-flop. The capaci- 
tors serve to lengthen the time requirements between J or K data and the low-to-high clock transition. This feature makes the 9000 particularly attractive for 
applications where clock skew is an important consideration. 


The 9001 provides one J and one K input for additional logic flexibility. It has no master flip-flop capacitors to extend the set-up time and therefore has a 
higher toggling rate. 


The important characteristics of the two flip-flops are illustrated in the following curves and specifications. Noise immunity and operating level curves shown 
in the gate section of the data sheet are applicable to the flip-flops as well. 


(3.) X = Could be high or low. ; 
(4.) For no change of outputs, the J and K inputs or the common JK input must remain low from the time the clock goes low to the time the clock goes high again. 
(5.) The 9001 has inverted J, (Pin 5) and K, (Pin 10) inputs. When not in use, they must be grounded. 


LOADING RULES 
FLIP-FLOP INPUTS LOADING* 
CP, ji, hi, J;, Ki, K2, Ks, Je, K,, 1 
JK 2 
| So, Co 2.7 
| 
| | 
| 
OUTPUTS FAN-OUT | 
| Vec = PIN 14 Qa 10 | 
VCC = PIN 14 GND = PIN7 | 
| GND = PIN7 *1 foad=1 TTul Gate Input Load | 
| 
| | 
TRUTH TABLES | 
SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY 
J-K MODE OPERATION Independent of Clock and Synchronous Input 
| INPUTS @ t, OUTPUTS @ tas INPUTS OUTPUTS 
| (5) (5) in an 
| JK fuck od K+ Ke * Ko Q Q Sp Co Q 0 
1 4 5 12 3 10 11 6 8 2 13 6 8 
L X X No Change (4) 
H L L No Change (4) L L H H 
H L H L H L H H L 
| H H L H L H L L H 
H H H Toggles H H No Change 
NOTES: 
} (1.) H = Most positive logic level. 
(2.) L = Most negative voltage level. 
| | 
| 
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FAIRCHILD TTpL INTEGRATED CIRCUITS 


¥CC = PIN 14 
GND = PIN7 


TYPICAL COMPONENT VALUES 
Ri, Ra, Rs, Rs, Rio, 

Ris, Riz, Rai, Roz, Res, Roe = 4 kO 
R,, R:, Rs, R; => 2 kQ 

Ro, Ris = 6 kQ 

Ru, Ris = 15 kQ 

Ry, Ris = 150 Q 

Ris, Roo = 80 Q 

Ris, Rez, Res = 1.25 kQ 

C:,C. = 10 pF 


Figure 6 - 


9000 SCHEMATIC DIAGRAM 


| 


9000 AND 9001 FUNCTIONAL LOGIC DIAGRAM 


Figure 8 


9001 SCHEMATIC DIAGRAM 


TYPICAL COMPONENT VALUES 


R, Res Rs, Rs, Ric Ris Riz, Ra, 
R22 ’ Roz Roa» Rr. , Ros = 4kQ 
R., R3,Re,Rr = 2 kQ 

Re, Rig, Roe » Rar = 6 kQ 

Ri Ris = 1.5 kQ 

Riz. Rig = 1502 

Riz, Roo = 802 

Ris, Roo, Ros , Ror, Roe = 1.25 kO 


a 
ne A RT At 8 : 


Figure 7 
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FAIRCHILD (FAIRCHILD TTuL INTEGRATED CIRCUITS sid INTEGRATED CIRCUITS 


J-K FLIP-FLOPS — 9000, 9001 (continued) 


ELECTRICAL CHARACTERISTICS 


H 
i 


| LIMITS | 


—55°C 25°C 125°C UNITS , CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. | MIN. MAX. | 

Von | Output High Voltage 2.4 | 2.4 24 2.4 Volts | Vcc = 4.5V, low = 1.0 mA, Vii on 
asynchronous input 

Vor ‘Output Low Voltage | 0.4 0.2 0.4 0.4 | Volts Vee = 4.5 V, lo. = 14.5 mA 
Vee = 5.5 V, lo. = 17.7 mA 

Vin | Input High Voltage eee Oe eee 1.4 Volts Guaranteed input high threshold for all inputs 

Viv Input Low Voltage Guaranteed input low threshold for all inputs 

Input Leakage Current pA Voc = 5.5 V, Ve = 4.5V, 
Ir J, K, J, K & Clock Inputs 20 60 100 Gnd. on other inputs 
2 Ip J-K input 40 120 200 


Asynchronous Inputs 


Input Load Current 
J, K, J, K & Clock Inputs 
JK Input 

Asynchronous Inputs 


Input Load Current 
J, K, J, K & Clock Inputs 
1K input 

Asynchronous Inputs 


| 
| 
SYMBOL, CHARACTERISTIC | 


Tt -=1.75 
=2.2 35.52 
-3.0 -475 


—-0.91 ~1.45 | 
=102  =2.g 
= 246 (3.92 
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WORST CASE POWER DISSIPATION 
VERSUS CLOCK INPUT 
FREQUENCY 


u 
fod 
‘ 
yn 
< 
a 
a 
’ 
1 


POWER DISSIPATION - mW 


270 


9000 & 9001 
WORST CASE MAX. & MIN. 
tea: & tos PROPAGATION 


DELAYS — CP Ue OUTPUTS 


- DELAYS - ns 


Fig. 1 { ~ FREQUENCY - MHz Fig. 2 

INCREASE IN ASYNCHRONOUS 
OR CLOCK INPUT t.., AND t,a- 
DUE TO OUTPUT CAPACITANCE 

| 
CL ~ LOAD CAPACITANCE - pF @ BOTH OUTPUTS 

Fig. 4 

Ws or St ne Be 


- ns 


NEGATIVE CLOCK PULSE WIDTH, SET-UP/RELEASE TIME 


4 


- °C Fig. 3 


9001 
WORST CASE SET-UP/RELEASE 


Ve = 0 AV 
Ve = 4.5V 
on other inputs 


Sea ee a TT 9000 or 9001} y= 50V 
tretease | See Fig. 8 1} [srs | 9001 only C= 15 oF 
ee test circuits 
tatap [See Fig. 8 | ns} 9007 only See test ci 
Negative Clock ns 9001 only 
pulse width Toggle condition 
9000 & 9001 


WORST CASE MAX. & MIN. 
toa. & tra PROPAGATION 
DELAYS — ASYNCHRONOUS 
INPUTS TO OUTPUTS 


| mg oo ia 


ipsa 


TIME & NEG. CLOCK noes WIDTH 


TEMPERATURE - °C 


| 


| FAIRCHILD TTpL INTEGRATED CIRCUITS | 


a 


J-K FLIP-FLOPS — 9000, 9001 (continued) 
SWITCHING TIME TEST CIRCUITS 


Figure 9 


Figure 10 


. SWETOHHE NOTES 


9000 
teas and Tpa- 
ea eee ere ae vee a= 


Frequency ~— 2 MHz 
Pulse Width — 250 ns 
Rise Time < 15 ns 
Fall Time < 15 ns 
Amplitude — 4V 


ALL INPUTS 
TIED TOGETHER 


1.5V 
Vin = Al — R=ZK 13% 2 W 
C,=pFa 5% 
1.5V 
C, = 15 pF +5% 


WAVEFORMS 


9001 
toa and tpa_ 


Frequency —. 2 MHz 
Pulse Width — 250 ns 
Rise Time < 15 ns 
Fall Time < 15 ns 
Amplitude — 4 V 


1.5V 
Vin , R= 2K +5% 2W 


C,=15 pF + 5% 
C, = 15 pF +5% 
WAVEFORMS 


(1) The load capacitance indicated in test circuits inciudes the capacitance of probe and jig. 


(2) All curves represent worst case composites of the behavior of limit devices. A typical device will not necessarily follow the temperature trend indicated by the curve, but 


should always be better than the worst case curve at any temperature in the range. 
(3) Sensitivity ef all switching parameters to supply voltage change (within range of 5 V + 10%) and D.C. loading is very small. 
(4) Figure 4 streuld be used with Figs. 2 and 3 ta determine worst case delays with capacitive loading greater than 15 pF. 
(9) Allewable clock skew << toa (min.) + tetease (MaXx.) 
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J-K FLIP-FLOPS — 9000, 9001 (continued) 9000 thers and trelese TEST CIRCUIT | 


R = 2k, +5%, Aw 


C, = 15 pF 

C,=15 pF 
Frequency ~ 2 MHz C, = 15-60 pF 
Rise Time < 10 ns C, = 15-60 pF 
Fall Time < 10 ns C, = 15-60 pF 
Amplitude — 4 V 


IMITIAL ADJUSTMENT 
1. With switch in t release position adjust pulse generators, 23. Wye | 
Vv 


C, & C, for proper V.p, V,; & V, waveforms and t release . . 7 1.5¥ 


limit value. <0.4V te 


‘aay t RELEASE OR tSET-UP 
2. With switch in t set-up pesition adjust C, for t set-up limit = Vy ~ - 
value oay Ns fre fe 1.5¥ 


t set-up is defined as the minimum time required for a ONE to be pres- ; \ \ ipo = \ , aed 


ent at the logic input prior te the clock transition from low te high in 


order for the flip flop te respond. <8.4V Vout FOR GOOD DEVICE WITH SWITCHAN t RELEASE POSITION 
t release is defined as the maximum time allowed for a ONE to be pres- — ae. - 1.5V 
ent at the logic inputs prior to the clock transition from low to high in rw; ; 
order for the flip flop net to respond, : Vout FOR GOOD DEVICE WITH SWITCH IN t SET-UP POSITION 
Figure 11 
{ 
9001 toerup and treicse TEST CIRCUIT 
R = 2k, 5%, 4 w 
C, = 15 pF 
Frequency ~. 2 MHz C, = 15 pF 
Rise Time < 15 ns C,; = 15-60 pF 
Fall Time < 15 ms C, = 15-60 pF 
Amplitude — 4 V Cp = 15-60 pF 


IMITIAL ADJUSTMENT 


1. With switch in t release position adjust pulse generators, >3. 
C, & C, for proper Vep, V, & Vy waveforms and t release 


=100ns 
a 
~\ “ver 


limit value. <0.4V 


: . ; saev Lit RELEASE OR t SET-UP 
2. With switch in t set-up position adjust C, for t set-up limit , vy 
value 0.4¥ 7 - a 15V 
Yop aay as 


1.5V 


>3.0V 

t set-up is defined as the minimum time required for a ONE to be pres- - \ / \ fv 

ent at the logic input prior to the clock transition from low to high in 5 O4¥ 

order for the flip flop to respond. <0.4V VeuT FOR GOOD DEVICE WITH SWITCH IN TRELEASE POSITION 

: : : . >3.0V 

t release is defined as the maximum time allowed for a ONE to be pres- — / \ med : / , erie Fe 

ent at the logic inputs prior to the clock transition from fow to high in Bwi ; : 

order for the flip flop net to respond, ; Vout FOR GOOD DEVICE WITH SWITCH IN t SET-UP POSITION 
| * 
| 
| Figure 12 


CCSL COMPOSITE DATA SHEET 


COMPATIBLE CURRENT SINKING LOGIC 
-55°C TO +125°C TEMPERATURE RANGE 


CCSL LOADING RULES 


The first step towards realization of a compatable logic family is to establish optimized input-output logic levels. These levels. 


determine the noise immunity for all the elements, as well as the basis for system interfacing. 


Fairchild CCSL loading rules guarantee the optimum logic levels over the full military temperature range of -55°C to +125°C with 


Vv 
cc 
guaranteed over the temperature range of -20°C to +100°C, for all CCSL elements. These guaranteed levels are: 


supply within the range of 5V +0.5V. These same logic levels, as well as the input load and output drive factors arealso 


Low level output voltage (Voy) = 0.4V 


High level output voltage (Vow) = 2.5V 
Low level input voltage (Vi) = 0.7V 
High level input voltage (Vig) =2.1V 


Noise immunity is derived from the above numbers according to the following equations. 


1. High level noise immunity = Von - Vin 


9 T aw level nnics immunity = -V 
2. Low level noise immunity Vu VOL 
Once the logic levels and DC noise margins are established, interfacing rules can be resolved. To simplify input loading and out- 


put drive capability, load factors and drive factors were assigned to each element, 


These factors are written asaratio, but are not defined as an arithmetic ratio. The numerator can be added or subtracted independ- 
ent of the denominator and vice versa. This ratio form was chosen for convenient loading rule analysis. 


~ High Level Load Factor 


Load Factor = Os LeGel Load Factor (Shown as ratio on inputs to circuits) 


; - High Level Drive Factor . Dae Aven Des , 
Drive Factor = Low Level Drive Factor (Shown as ratio on outputs of circuits) 


Low Level Load Factor = Input current drawn out of the input during the Low Input Level State. 
High Level Drive Factor = Ability of the output to supply current out of the output during the High Output Level State. 
Low Level Drive Factor = Ability of the output to sink current into the output during the Low Output Level State. 


A necessary condition is that the High Level Drive Factor must be equal to or greater than the sum of the Driven High Level Load Factors 
and the Low Level Drive Factor must be equal to or greater thanthe sum of the Driven Low Level Load Factors. Both High Level Drive 


Where: 
High Level Load Factor = Input current drawn into the inputs, during the High Input Level State. 
and Load factors and Low Level Drive and Load factors must be considered if efficient interfacing is to be accomplished. 


eee eee aie 
FAIRCHILD 


ae eee 
SEMICONDUCTOR 
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| CCSL COMPOSITE DATA SHEET | 


The load factors given are based on worst case conditions at both -55°C and +125°C, Input Low Level Load Factors are guaranteed with 
the Low Level Output Voltage (Voy) applied totheinputs. Input High Level Load Factors are tested with arbitrarily selected voltages 
much higher than the V OH value. 

If the temperature range is restricted to -40°C to +110°C or the Voc range to 4,75 to 5.25V, a 10% increase in drive factors may 
be used, 

Examples: A. "ho B. 


(1) DOTuL Gate (6K puliup) driving LPDTL Gates (2) TTL gate driving DTL Gates 


Example A 
Maximum load = 12 LPDTL gates. Limited by the high level drive capabilities. In this case the Low Level Load is only 12, and 


the drive capability is 65. Reference tothe curves shown in Figure 1, will show this node tohave a maximum VoL= 100mV andtherefore 


a worst case Low level noise immunity of 0. 6 volts. 
t 


Example B 


Maximum load - 12 DTL gates, limited by low level drive capabilities. Here the high level load = 12 and the drive capability is 
200. 


LIMITED LOADING APPLICATIONS 


The curves shownin Figures 1, and 2 show improvements in the low level noise margin for TTL and DTypL. DTyL isshownwith 6K 


or 2K pullup resistors. 


Example: A TTL gate type output can drive a maximum of 120 low level loads and meet a guaranteed Voy, of 0.40 volts. If, how- 
ever, this same output is only driving 50 low level loads, the worst case Vou at that output would be 0. 20 volts and the worst case 


low level noise immunity would be 0. 50 volts. 


Figure 2 shows similar low level curves for the TTL and DTyL Buffers. 


Figure 3 shows the increase of Vou of a DT uL output high level if the high level loads are less than the maximum specified in the 


CCSL loading rules. This drive is determined by using a -30% tolerence resistor and is guaranteed by D.C. testing. 


Figure 4 shows changes in Von for DTwL devices which have 2K pullup resistor. The test point guarantees a Von 4.0 volts with 


24 high level loads being driven. The increased number of loads which can be driven and still meet the CCSL Vou of 2.5 volts is 


based on a worst case maximum tolerance pullup resistor as determined by D.C. testing. If less than 24 high level loads are 


driven, the increase in Von is determined by the worst case minimum tolerance pullup resistor. 


TTL and LPDTyuL devices having active pullups are relatively immune to changes in the high level loads. Their Von level is 
primarily set by being Var s below Voc: 
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When using the DTuL 9944 element, the following currents represent unit loads, and must be considered when choosing different 


external collector resistors. 
Vec = 4,5V High Level 
Low Level 
cc High Level 


Lower Level 


For elements 9930, 9962, 9946 and 9936 add 24 to the High Level Drive Factor and subtract 9 from the Low Level Drive Factor for 


| 
| 
| Vv = 5.5V 


each added gate. 


For elements 9041, 9043, 9046 and 9048 using one internal 152 pull-up resistor the High Level Drive Factor becomes 14 and the Low 


SPECIAL APPLICATIONS 


-55 C 
3uA 
-121mA 

Not worst 


case 
~i5imA 


“WIRED OR” APPLICATIONS 


+25 C 
8A 


Not worst 
case 


Not worst 
case 


.154mA 


Level Drive Factor becomes 7. Subtract 2 from the High Level Drive Factor for each added gate. 


Note i 


If the minimum temperature is limited to -30°C, the Low Level Drive Factor is 12. 


CCSL INPUT LOAD & DRIVE FACTORS 


QUAD 2-INPUT NAND GATES 


he —T 2% 20 


9046 


Alen D/O BD 


TRIPLE 3-INPUT NAND GATES 


tt 


9047 


: = Di « f )* 
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-125 C 
SpA 


Not worst 
case 


Not worst 
case 


»146mA 


9963 


*See Note 1 


| 
| 
| 
| 
| 
| 
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CCSL INPUT LOAD & DRIVE FACTORS 


DUAL 4-INPUT NAND GATES 


9004 9044 9930 9961 
2h 


" NODE NODE NODE 


DUAL 3-INPUT NAND GATES 


2/, LR 2/, LR 

\ LF cottecror ; =Ben 
EF NODE 

LR=LOAD RESISTOR OUTPUT, EF=EMITTER FOLLOWER OUTPUT 


3 & 4-INPUT NAND GATES 
9043 
2h LR 
LR= LOAD RESISTOR OUTPUT 


DUAL AND/NOR FUNCTION 


9005 
20/5 


} 200% 20 


EXP. 


EIGHT-INPUT NAND GATE 


9007 
20/5 


rf “Daa 


*See Note 1 
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DUAL 4-INPUT EXPANDERS 


9006 9933 


HEX INVERTERS 


9935 9936 


NODE [4s Yo | 65 


2-2-2-3-INPUT AND/NOR FUNCTION 


9008 
20/,5 


DUAL 4-INPUT BUFFERS 


9009 9932 
4% 4 


: 
hz = mae Ao = Da 
" EMITTER " 


= ae | : =D tie 


DUAL 4-INPUT DRIVER 
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CCSL INPUT LOAD & DRIVE FACTORS 


9944 
OPEN 
= De 


CCSL COMPOSITE DATA SHEET 


CCSL INPUT LOAD & DRIVE FACTORS 


R-S FLIP-FLOPS 


J-K FLIP-FLOPS 


* See Note | 
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CCSL INPUT LOAD & DRIVE FACTORS 


BINARY 
9950 
Ay 
%. 30, 3065 
30pF s 
30 pF =p °9%65 
%s5 Mcp’ 
“i 


DUAL FLIP-FLOPS 


ONE-SHOTS (MONOSTABLE) 


“As 
te 


9941 & 9951 


ss 
ra) 3&/go 


| CCSL COMPOSITE DATA SHEET | 


| 
| CCSL INPUT LOAD & DRIVE FACTORS 


DUAL FLIP-FLOPS DUAL FULL-ADDERS 
(continued) 


| | 80 
| ze f 20/120 
| ag. 42 1 8%o8 
| 140/84 
bee 808 oe 


| 
OUTPUT LEVELS VERSUS LOADING 
o, GATE TYPE ELEMENTS BUFFER ELEMENTS 


UTPUT LOADS (LOW LEVEL) 


OUTPUT LOADS (LOW LEVEL 


Voy - VOLTS 


FIG. 1 


6k PULL-UP 


OUTPUT LOADS (HIGH LEVEL) 
OUTPUT LOADS (HIGH LEVEL) 


* See Note | 


TTyL9016 
HEX INVERTER 


ie Ae MICROLOGIC INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CUURRENT SINKING LOGIC PRODUCT 


TYPICAL DUAL IN-LINE PACKAGE 


310 
| 
| 


GENERAL DESCRIPTION 


The 9016 consists of six TTyL gates where each gate performs a single inversion function, 
Designed for high speed operation, the 9016 is very useful where a number of complement sig- 
nals are desired simultaneously. 


FEATURES 


High Speed Operation 
Input Diode Clamping ~ 


High Capacitive Drive Capability 


The input/output characteristics provide easy interfacing with 
Fairchild DT yL, LPDTyL, TTL and MSI families (CCSL. ) 


i. Leads are intended for insertion in hole rows on .300” centers. They are 


e@ All ceramic "HERMETIC" packages Psy ste ote vein 8901 Maseinent ein Meare 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) TYPICAL FLAT PACKAGE | 
TOP VIEW 

Storage Temperature -65°C to +150°C | 

Temperature (Ambient) Under Bias ~55°C to +125°C a ney ee | 

Vo Cc Pin Potential to Ground Pin -0. 5V to +8V 7 

Input Voltage -0, 5V to +5, 5V +. | 

Voltage Applied to Outputs -0. 5V to +V_.,. value 26 

cc ae | 
7 8 

ORDER INFORMATION be 1975-ee— 26 Max—ete-1875-| | 
Specify U3I90165XX for flat package and U6A90165XX for Dual-In-Line package, where 5XX 05 : 
is 51X for -55°C to +125°C temperature range or 59X for the 0°C to +75°C temperature range. eS 


LOGIC DIAGRAM 


1 2 
3 4 
5 6 

VCC = Pin 14 
9 8 

GND = Pin 7 
11 10 


12 


a ee 
FAIRCGCRILD 


aaa ecar SG See eee ee 
SEMICONDUCTOR 
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| TRANSISTOR-TRANSISTOR MICROLOGIC®1. C. | 


ELECTRICAL CHARACTERISTICS 0°C to +75°C, Vcc=5.0V +5% 


yee +25°C = CONDITIONS & COMMENTS 
. MAX, MIN. TYP. MAX, . 
Output High Voltage Volts 4, 7T5V, lon =-1.2 mA 
VALUE INDICATED 
BELOW 


Output Low Voltage ieee eas 4,T5V, 2 = 14.1 mA 
5.25V, Ib = 16.0 mA 
Input High Voltage as nal ere input =a threshold 
for all inputs, 


Input Low Voltage Volts * Guaranteed input low threshold 
for all inputs. 


ia Input Load Current 450°) Sis6 eS ete | 6 = 5.25V, V, = 0.45V 


Turn Off Delay 


* Pulse Tested (pulse duration = 50 msec.) 


ELECTRICAL CHARACTERISTICS —55°C to ; ee Vec=5.0V +10% 


CHARACTERISTICS CONDITIONS & COMMENTS 


[ es sd 
0°c +25°C +75°C UNITS 
MIN. MAX.| MIN. TYP. MAX.| MIN. MAX, 


Vou Output High Voltage Voc = 4,5V, Ton = = -1,32mA 
‘ Vi, = VALUE INDICATED 


BELOW 


= 5.5V, Le inenk 


Loe, High Voitage ae Re Camantosd input Cee | threshold 
for all _terallipus 


a Wl MN DR Ra 
for all inputs. 
| Input Load Current =| 110.21, | -e6 [mA | Vgg = SV OVE = OAV | 
eee ee ees 
i 
pd+ 


Turn Off Delay 
3 8 12 


* Pulse Tested (pulse duration = 50 msec. ) 


tpd TEST CIRCUIT LOADING RULES SCHEMATIC DIAGRAM 


[ OUTPUT FANOUT 
WIDTH = 200ns = — — = STATE 51X 59X 
tr=t,<1Ons 
O 
Vin NOTE: CAPACITANCE OUTPUT 
INCLUDES JIG 
& PROBE CAPACITY. Ry = 4.0ka 
Ro= 1.25k2 
1 LOW LEVEL LOAD = lp 1 Rq= 1502 
R5=4.0k2 
Regs 800 = 
x INPUT DIODE CLAMP 


3-54 


TTpL 9020 


DUAL JKK FLIP-FLOP 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION 


The 9020 consists of two JK flip-flops with a common clock, separate J, K, and K inputs PHYSICAL DIMENSIONS 
and a common JK input. The JKK design allows the 9020 to be operated as a D type flip- 
flep or as a standard J-K flip-flop. Incorporated in the element is a single clock buffer 


which reduces clock loading. 


The joint (ji) input to the fiip-fiops can be used to advantage fer gating information into 
the flip-flops. This common input removes the necessity of gating clock waveforms and can 
result in an improved logic design requiring fewer circuits. It also minimizes clock skew 
problems if a single clock line is used and all the clock drivers are tied together. 


FEATURES 


50 MHz operation 
Master-slave circuit 
Common buffered ciock input 


NOTES: 
1. Leads are intended for insertion in hole rows on 
¥ gre cursos: 


360" ceniers. They ave purposely shinped with 


pie “positive” (.350) misalignment to facilitate insertion. 
Separate JKK inputs 2. Board-drilling dimensions should equal your 


practice for a conventional .020 linch diameter lead. 


Common Input Enable logic 
Separate Direct Clear inputs 


The input/output characteristics provide easy interfacing with Fairchild DTyuL, 
LPDTpL, and MSI families (CCSL). 


© All ceramic “HERMETIC” 16-pin Dual In-Line package LOGIC DIAGRAM 
@ input Diode Clamping 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias -55°C 10 +125 °C 
Vcc Pin Potential to Ground Pin -0.5V to +8V 
Input Voltage -1.5V to +5.5V 
Voltage Applied to Outputs -0.5V to Vcc Value 


Current Into Output When Output is Low 50 mA 


ORDER INFORMATION 


Specify UGB9020X XxX for 16 pin Dual In-Line package where XXX is 51X for the -55°C 
to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 


-AIRCHILD 
Pe aie ee ee 


SEMICONDUCTOR 
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FAIRCHILD TTpL INTEGRATED CIRCUITS ; 


TRUTH TABLE 


ASYNCHRONOUS ENTRY 
SYNCHRONOUS ENTRY INDEPENDENT OF CLOCK & 
J-K MODE OPERATION SYNCHRONOUS INPUTS 


INPUTS @ t, OUTPUTS @ t,,, INPUTS | OUTPUTS 
KOS K °K Q a Cp Q a 
14 3413) 5(11) + 4{12) 6(10) 7(9) 1(15) 6(10) 7(9) 
X X 


(1) No Change L L H 
(1) No Change No Change 
L H 
H L 
Toggles 


L 
H 
H 
H 
H 


oe Oe a oe 
ao ae a 


H = Most positive logic level 


L = Most negative logic level 
NOTES: X = Could be high or low 
(1) For no change of outputs, the J and K inputs or the 
common JK input must remain low for the entire LOADING RULES 
period in which the clock pulse is at low logic level. 
(2) K inputs should be grounded when not in use. 
INPUTS LOADING 


CP 


JK 
cD 2.7 
OUTPUTS FANOUT 


SWITCHING TIME TEST CIRCUITS: 


FREQ ~ 2 MHz Vec 
PULSE WIDTH ~ 280 ns © VIN CP \)) Vout | (J) VouT 2 
RISETIME<15ns = . 


FALL TIME < 15 ns 
AMPLITUDE ~ 4V 


ALL INPUTS 
TIED TOGETHER 


PIN 16 = Vec 
PIN 8=GND 


| FAIRCHILD TTpL INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS 


INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, Vcc 5.0V +5% 


LIMITS 


SYMBOL | CHARACTERISTIC oc UNITS| CONDITIONS & COMMENTS | 
M 
Vou | Output High Voltage imc Veo = 4.75V, low = 1.2 mA 


Vo. | Output Low Voltage 0.45 0.21 0.45] Volts | Voce = 4.75V, Io, = 14.1 mA 
Vec = 5.25V, lo. =16mA 


N 
[ 


Vin | Input High Voltage 19 |- 1.8 Volts | Guaranteed input high threshold 
for all inputs. 
Vin | Input Low Voltage | | 0.85 | f° 1 0.85 | | 0.85! Volts | Guaranteed input low threshold 


for all inputs. 


J,K, K Leakage Current 
Clock Input 

J-K Input 
Asynchronous Inputs 


Vec = 5.25V, Ve = 4.5V 
Gnd. on other inputs. 


J, K, K input Current : 

Clock Input | 3.20 | -2.0 | 
J-K Input 
Asynchronous Inputs 


Ve = 0.45V 
Vr = 4.5V 
on other inputs. 


-3.20 -3.20 
-6.40 


J,K, K Input Current 
| Ciock input 

J-K Input 
Asynchronous Inputs 


Negative Ciock 
pulse width 


Condition 


— at 


apm i Ps 
inCcuils (Continued) 


NOTES: 


Vin cP 
R = 2K, +5%, %W 1.5V 
C, = 15 pF +5% 
Cie = 15 pF +5% | 
C, & C, include all probe and jig capacity. 
Very short stranded or printed wire should | 
be used for all interconnections. ILS Vv, 
Probes should be connected directly to the OUT | 
input & output pins. GND AND VouT 2 


| FAIRCHILD TTpL INTEGRATED CIRCUITS | 


| 
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ELECTRICAL CHARACTERISTICS 


MILITARY TEMPERATURE RANGE = -55°C to +125°C, Voc 5.0V £10% 


SYMBOL 


CHARACTERISTIC 


Output High Voltage 


Output Low Voltage 


60 60 


J,K, K Leakage Current 
Clock Input 

J-K Input 
Asynchronous Inputs 


J.K, K Input Current 
Clock Input 

J-K Input 
Asynchronous Inputs 


J,K,K Input Current 
Clock Input 

J-K input 

| Asynchronous 


Negative Clock 
pulse width 


LIMITS 


MIN. | MAX. 


MIN. |} TYP. | MAX. | MIN.| MAX. 


| 2.4 | 24| 2.7 | 24 Volts 


0.21 0.4 0.4 | Volts 


5 vA 
10 | 120 120 
| 20 | 240 240 
| 14 | 160 160 


ns 
| 


ma aaacaee es ee 


| 
125°C | UNITS, CONDITIONS & COMMENTS 


| 
| 
i 


IVec = 4.5V, lon = 1.2 mA 


\Vec = 4.5V, lo, = 12.4mA 
\Vce = 5.5V, lo, = 16mA 


Guaranteed input high threshold 
for all inputs. 


Guaranteed input low threshold 
for all inputs. 


Vec = 5.5V, Vr = 4.5V 
Gnd. on other inputs. 


| Ve = 0.4V 


Vr = 4.5V 


on other inputs 


iEach Flip-Flop | Veg = 5.0V 


| C, = 15 pF 


Toggle 
Condition 


TTpl 9022 
DUAL JK FLIP-FLOP 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION 


The 9022 consists of two JK flip-flops with a common clock, separate J and K inputs and a common PHYSICAL DIMENSIONS 

JK input. The JK design allows the 9022 to be operated as a D type flip-flop or as a standard J-K be, 300 a 
{= | 

flip-flop. Incorporated in the element is a single clock buffer which reduces cleck loading. 


The joint (JK) input to the flip-flops can be used to advantage for gating information into the flip-flops. 


It also minimizes clock skew by allowing separate enable control of flip-fleps when they are connected 


to a Common CLOCK bUSS. 


SEE 
NOTE (1) 


FEATURES 


35 MHz operation 


¢$ 
@ Master-slave circuit 
-150 
@ Common buffered clock input aye 
_— MOTES: 
@ Separate JK inputs pepe pen neh agra hint 
2. Board-drifling dimensions should equal your practice for a conventional 020 
e 
e 
e 


Common Input Enable logic Inch damete lead 


Separate Direct Clear and Direct set inputs | 


The input/output characteristics provide easy interfacing with Fairchild DT pL, LPDTyL, and MSI 
families (CCSL). 


maw t tt i j 
© All ceramic "HERMETIC" 16-pin Dual In-Line nackage | 


LOGIC DIAGRAM 


| 
| 
Le-.020 MIN. 


® Input Diode Clamping 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Va c Pin Potential to Ground Pin -0, 5V to +8V 
Input Voltage -0. 5V to +5. 5V 
Voltage Applied to Outputs -0. 5V to Vo Cc Value 
Current Into Output When Output is Low 50 mA 


ORDER INFORMATION 


Specify U6B9022XXX for 16 pin Dual In-Line package where XXX is 51X for the -55°C to +125°C tem- 
perature range, or 59X for the 0°C to +75°C temperature range. 


i 
-AIRCHILD 


a a | 
SEMICONDUCTOR 
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FAIRCHILD TTyL INTEGRATED CIRCUITS 


SWITCHING TIME TEST CIRCUITS 


TRUTH TABLE 
ASYNCHRONOUS ENTRY INDEPENDENT 
SYNCHRONOUS ENTRY J-K MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS 
Jk J K Q Q Sp. <p) 2 Q 
14 3(13) 412) 6(10) 7(9) 5(11) 1(15) | 6(10) 7(9) 
L x (1) No Change L L H H 
H (1) No Change L H H L 
L H L L H 
H H H No Change 
L 
H = Most positive logic level 
L = Most negative logic level 
X = Could be high or low 
NOTES: LOADING RULES 
(1) For no change of outputs, the J and K inputs or the INPUTS | LOADING | 
common JK input must remain low (K = High) for yeu LOADING 
the entire period in which the clock pulse is at low IK 1 
logic level. . 
(2) K inputs should be grounded when not in use. CP 2 
JK 4 
Ch & Sp 2.7 


FREQ. ss 2MHz 
PULSE WIDTH s 250ns ran 

RISE TIME <15ns y 
FALL TIME<15ns 0 k ©) O)) YouT 2 
AMPLITUDES 4V.* 


sie cena 


ALL INPUTS 
TIED TOGETHER 


c 
a? PIN 16 = Voc 
PIN 8 = GND 
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FAIRCHILD TTuL INTEGRATED CIRCUITS | 


ELECTRICAL CHARACTERISTICS 
INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, Vcc 5.0V +5% 


LIMITS 
SYMBOL | CHARACTERISTIC] o°c | 25°C —|_~—s75°c_~—=sd| UNITS’ | CONDITIONS & COMMENTS 


Ge) ae ere ave aol 
Pelee teat fest wal top ge RTsVigg= 1 mA 


| Output Low Voltage | 0. 21 0. | 0.45 | Volts te vec = =4.75V, ‘ou = = 14,1 i mA | 
Input High Voltage 1,9 a 8 1.6 Volts Guaranteed input high threshold 

for all inputs, | 
Input Low Vo {| 0, 85| | 0.85 | Volts |Guaranteed input low threshold 


for all inputs. 


oe Leakage Current =5.25V, VR = 4,5V 


21, Clock Input Ma on other eae 
4 I, J-K Input 
RS Asynchronous Inputs 
ly J,K Input Current -1, 60 -1,60 | mA Voc =5,25V Ve = 0.45V 
2 I Clock Input -3, 20 -3, 20 VR =4,5V 
4 I, J-K Input -6, 40 -6, 40 on other inputs, 


Asynchronous Inputs 
J,K Input Current 
Clock Input 

ba K Input 


Asynchronous Inputs 


5." A 6 a ee 
a eae aa ar Ee BS es ee 

Se ee ee 

FRE ea ae (SR AR Fe | 


Probes should be connected directly to the 
input & output pins. 


Negative Clock Toggie 
pulse width | Coaditten 
| l 
SWITCHING TIME TEST CIRCUITS (Continued) 
| 
| 
NOTES: WAVEFORMS 
R = 2K, +5%, 1/2W 
Cy = 15 pF +5% VIN CP 
C, = 15 pF +5% 1.5 
: ee | 
| GND'- —+ tpat —-| tpd- 
Cy & Cy. include all probe and jig capacity. r 
Very short stranded or printed wire should 1.5Y Vour 1 
U 
be used for all interconnections. we AND Vout 2 


a 


FAIRCHILD TTuL INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS 
MILITARY TEMPERATURE RANGE —55°C to +125°C, Vcc 5.0V +10% 


LIMITS 


UNITS | CONDITIONS & COMMENTS 
| Min, Max, | Mon. | TYP.| MAX, | MIN.| MAX, | 


[eames vomer fa | [ear | fee [eae [Vegeta 


cigae oae Low Voltage 0. 21 Volts = 4,5V, oo = 12.4 mA 
Voc =5.5V, In = 16 mA 
ae High Voltage 1.7 Volts Guaranteed ae aT threshold 
for all inputs. 


a ME hae Low Voltage Volts Guaranteed input low threshold 
for all inputs. 


SYMBOL | CHARACTERISTICS 


IL J,K Leakage Current 5 | c= 5 5V, VR =4,5V 
aI, Clock. Input an on other sande 
4 I, J-K Input 
I, Asynchronous Inputs 
Ip | J,K Input Current mA =5.5V 
2 I, Clock input 
4 I, J-K Input 
lost Asynchronous Inputs uc VR =4.5V 
I, J,K Input Current mA on other inputs 
2 I, Clock Input 
4 = J-K Input 


Asynchronous 


Each Flip-Flop 


They 
5 
re 
Nec 
o 
ot) 
w 
ra) 
E 


eee ie ee as a 
Fee [eee ei ee oe ee ee 


Negative Clock 16 1l 
pulse width 


Condition 


MuL9033 


16-BIT MEMORY CELL 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The MzL9033 is a Planar* epitaxial integrated 16-bit, bit-oriented, non-destructive 
readout memory cell, compatible with Fairchild Transistor-Transistor Micrologic® (TTL) and other Compatible 
Current-Sinking Logic (CCSL) integrated circuits. This memory cell, organized as 16 words by one bit, is 
designed for high-speed scratch-pad memory applications. 


+ 


OPERATION — The memory cell consists of 16 R-S flip-flops arranged in an addressable four-by-four matrix. 
The desired bit location is selected by raising the coincident X-Y address lines to a logic “H” level (>2.1 
volis) and hoiding the non-selected address lines at logic “L’’ level (<0.7 volts). As many as four locations 
may be addressed simultaneously without destroying stored information. The stored data and its complement 
at the addressed bit location may be read at the output terminals. If the addressed bit location contains a 
“1”, the S, output will be low and the S, output will be high. If the addressed bit location contains a “0”, 
the S, output will be high and the S, output will be low. 


Writing is accomplished by activating one of the write amplifiers. To write a “1”, the desired bit location is 
addressed and the input of the “write one’ (W,) amplifier is raised to a High level. To write a “0”, the 
input of the “write zero” (W,) amplifier is raised to a High level. 


The outputs are open-collector, which may be wire “OR”’ed for word expansion. (The output transistors are 
off when none of. the bits are selected.) An external resistor should be returned to Vcc to pull-up the 
wire “OR’ed outputs. 


FEATURES 

CCSL COMPATIBLE 

OUTPUT WIRED-OR CAPABILITY 

TRUE AND COMPLEMENTARY OUTPUTS ARE PROVIDED 
NON DESTRUCTIVE READ OUT 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground —0.5 Vto +8.0V 
Input Pin Voltage —1.5Vto +5.5V 
Current into Guiput Terminai 100 mA 
Output Voltage —0.5Vto+8.0V 


ORDER INFORMATION — Specify A319033XXX for Flat Package or A6A9033XXX for Dual In-Line (TO-116) pack- 
age where XXX is 51X for —55°C to 125°C temperature range or 59X for the O0°C to 75°C range. The last 
digit in the order code is 1 for 40 mA Fanout and 2 for 20 mA Fanout. 
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37-624 


PHYSICAL DIMENSIONS 
in Accordance With 
JEDEC (TO-116) Outline 
Dual In-Line Package 


on .300” centers. They are purposely shipped 
with ‘‘positive’’ (.350) misalignment to fa- 
cilitate insertion. 
2. Board drilling dimensions should equal your 
practice for a conventional .020 inch diame- 
ter lead. 


j 
j 
1. Leads are intended for insertion in hole rows 


PHYSICAL DIMENSIONS 
In Accordance With 
JEDEC (T0-86) Outline 
CERPAK | 14 lead 


*Planar is a patented Fairchild process. 


| 
FAIRCHILD 


ee es 
SEMICONDUCTOR 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT + MyuL9033 | 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V 10%) 


LIMITS 
| SYMBOL TEST MIN. MAX. UNITS TEST CONDITIONS 


ley X Address Input Load Current Weve = 5.5V, V, = OV, V, =4.5V, other X inputs grounded 
ley Y Address Input Load Current ‘i a Voc = 5.5 V, Vy = OV, V, = 4.5, other ¥ inputs grounded 
lex X Address Input Leakage Current 400 HA Voc = 5.5 V, V, = 4.5V, other X and Y inputs grounded 
ley Y Address Input Leakage Current ‘400 BA Voc = 5.5V, Vy = 4.5 V, other X and Y inputs grounded 
lew Write Input Load Current 15 mA Veo = 5.5V, Vy = OV 
law Write Input Leakage Current 100 uA Voc = 5.5V, Vy = 4.5V, 
loc Power Supply Current 65 mA Voc = 5.5 V, All Inputs Grounded 
lay Power Supply Current at Vi. = 7V 84 mA Voc = 7.0V, All Inputs Grounded 
logy Output Leakage Current : 250 HA Voc = 5.5V, Vee, = 5.5 V, all inputs grounded 
Vo. Output Low Voltage 0.45 Vv Voc =4.5V, One Bit Selected _ 14, = 20 mA (A6A9033512 - A3F9033512) 
Vey) Address Input Threshold to Prevent Writing 0.75 VF Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 
cell must not change state. 
Vyyowy Address Input Threshold to insure Writing 2.1 v* Voc = 5.0V, other X and Y grounded. Alternately pulse W, and W,, 
cell state must alternate. 
Vyviry Address Input Threshold to Prevent Reading 0.8 V Voc = 5.0V, other inputs grounded. Both outputs must be on “high’’ state. 
Vyviry Address Input Threshold to Insure Reading 2.1 v* Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 
cell state must alternate. 
Vvew) Write Input Threshold to Prevent Writing 0.8 v* Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 


input to Vwyrw) pulse the other write input. If W, is pulsed, S, will assume 
low state. If W, is pulsed, S, will assume low state. 

Vw} Write Input Threshold to Insure Writing 2.1 V* Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 
input to Vwowy pulse the other write input. If W, is pulsed, S, will assume 
low state. If W, is pulsed, S, will assume low state. 


ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Voc = 5.0V + 5%) 


LIMITS 
SYMBOL TEST MIN. MAX. UNITS TEST CONDITIONS 


lex X Address Input Load Current Voc = 5.25 V, Vy = OV, V, = 4.5 V, other X inputs grounded 
bey Y Address Input Load Current Veco = 5.25 V, Vy = OV, we = 4.5 V, other X inputs grounded 
lex X Address Input Leakage Current Voc = 5.25 V, V, =4.5V, other X and Y inputs grounded 
lpy Y Address Input Leakage Current Vec = 5.25, Vy = 4.5 V, other X and Y inputs grounded 
| lew Write Input Load Current : Voc = 5.25V, Vy = OV 
| lew Write Input Leakage Current Voc = 5.25V, Vy = 4.5V 
lec Power Supply Current Vec = 5.25 V, All Inputs Grounded 
Ipy Power Supply Current atV.c =7V Veco = 7.0, Ail Inputs Grounded 
loey Output Leakage Current Veco = 5.25 V, Veg, = 5.5 V, all inputs grounded 
Vo. Output Low Voltage : Voc = 4.75V, One bit selected 1,, = 20 mA (A6A9033592 - A3F9033592) 
lo, = 40 mA (AGA9033591 - A3F9033591) 
Vyyew) Address Input Threshold to Prevent Writing : Voc = 5.0V, other X and Y grounded. Alternately pulse W, and W,, 
cell must not change state. 
Vyyewy Address Input Threshold to insure Writing : Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 
cell state must aiternate. 
Vyyiry Address Input Threshold to Prevent Reading : Voc = 5.0V, other inputs grounded. Both outputs must be on “high” state. 
Vyviry Address Input Threshold to Insure Reading . Voc = 5.0 V, other X and ¥ grounded. Alternately pulse W, and W,, 


cell state must alternate. 

Vwiw) Write Input Threshold to Prevent Writing : Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 
input to Vwewy pulse the other write input. If W, is pulsed, S, will assume 
low state. If W, is pulsed, S, will assume low state. 

Vw) Write Input Threshold to Insure Writing ; Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 
input to Vwiwy pulse the other write input. If W, is pulsed, S, will assume 
low state. If W, is pulsed, S, will assume low state. 


* Amplitude of the pulse >2.5 V, pulse width >100 ns. The cell state is determined 35 ns after pulse disappears. 
SWITCHING CHARACTERISTICS 


CONDITIONS 


UNITS | LOAD C, 
(mA) (oh) INPUT 


Voc = 5.0V, One X-Y Location 
Selected 


9033511 
—55°C to 125°C 
MIN. = MAX. 


9033591 
0°C to 75°C 
MIN. = MAX. 


9033592 
0°C to 75°C 
MIN. = MAX. 


SYMBOL CHARACTERISTICS 


Write Pulse Width 


Write Recovery Time 


Voc = 5.0 V, One X-Y Location 
Switched 


Turn On Delay 


Turn Off Read Delay 


FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT » MuL9033 


Vgyy 7 OUTPUT CURRENT - mA ADDRESS INPUT LOAD CURRENT - mA 


READ DELAY TIME - ns 


ADDRESS INPUT LOAD 
. -GURRENT_VERSUS— 
INPUT VOLTAGE 


Ver *3.0V 
ONE X OR ONE Y 


MEASURED. ALL 
OTHER X AND Y 


ADDRESS {NPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS 
OUTPUT SATURATION VOLTAGE 


Voc * 5.8V¥ 


s 


0 0.2 04 0.6 0.8 
OUTPUT SATURATION VOLTAGE - VOLTS 


READ DELAY VERSUS 
AMBIENT TEMPERATURE 
40 mA LOAD 
Veg =5.0V 
40mA LOAD 
C= 30pF — 
C= 200pF ---- 


TYPICAL ELECTRICAL CHARACTERISTICS 


ADDRESS INPUT LEAKAGE 
INPUT VOLTAGE 


Veg 7 5.0¥ 
ALL OTHER X-Y 


LINES GROUNDED 


“A 
8 


ADDRESS INPUT LEAKAGE 


ADDRESS INPUT VOLTAGE - VOLTS 


POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


400 


POWER DISSIPATION ~ mW 


0 &B@ 50 7. 
Ty ~ AMBIENT TEMPERATURE - °c 


WRITE PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE 


WRITE PULSE WIDTH -ns 


0 
-75  -50 25 0 ry 50 7% 10 18 
Ty ~ AMBIENT TEMPERATURE ~ °C 


ADDRESS INPUT READ THRESHOLD VOLTAGE - VOLTS 


READ DELAY TIME - ns 


WRITE RECOVERY TIME -ns 


ADDRESS INPUT READ 
AMBIENT TEMPERATURE 
a 
peels | 
fcc Meshedy teehee 
Sa eeeee 

See eSe 
= eS ae 


2.0 


ONE X-¥ LOCATION 
SELECTED 


% 50 -% a os 0 6 
Tg - AMBIENT TEMPERATURE - °C 


20 mA LOAD 


0 t 
5 SD -3 0 oa 50 7% 10 18 


Ta. AMBIENT TEMPERATURE - °C 


WRITE RECOVERY TIME 
VERSUS AMBIENT TEMPERATURE 


READ DELAY VERSUS 
AMBIENT TEMPERATURE 


5 30 -5 0 2% S50 75 10 18 
Ty - AMBIENT TEMPERATURE -°C 


20mA LOAD 


OUTPUT 


‘Ths Ty 5v 
i1.0¥ 1.04) 
| 
_ 20 ae. 
were tay oF [1.0¥ 4 sy 


PULSE 9 gy— 
GND 


OUTPUT 


if] ane 
ie le— > — <5.0ns 


o 


40mA LOAD 


OUTPUT 


R2-862¢ 
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example of a 64 word memory illustrates how a number of 16 bit memory cells 9033 may be used to construct a typical memory. 


The 64 word memory as shown in Figure A consists of groups of four 9033 memory cells. Each of the groups of four 9033 memory celis supplies one 
bit for each of the 64 words stored in the memory. All bits belonging to one word are stored in the same address location. Therefore, the address of a 
word in the memory is the address of each of the bits of the addressed word in the groups of four 9033 memory cells. The equal outputs of the four 
memory cells are tied together so that each group of four memory cells has one high and one low level output. 


The six memory address lines from an external source are decoded at the first level with two 9301 decoders. The fourth input to each of the two de- 
coders can be used as an enable contro! input to the 64 word memory. If the address enable is at a low logic level, one and only one of the eight 
outputs, 0 to 7, in the illustration assumes a low logic level. If the address enable is at a high logic level, the outputs 0 to 7 of the two decoders 
assume a high logic level, thus none of the 64 words stored in the memory is addressed. The outputs, 0 to 7, of the two decoders serve as X-and-Y 
address lines. The output signals of the decoders are connected to driving transistors which provide the necessary current to address the memory cells. 
The example given above is only one of the many organizations and is presented as an illustration. Obviously many address decoding schemes may be 
utilized depending on memory size, driver fan-out, decoder fan-out, wiring, heat dissipation, etc. 


| APPLICATION: 
A memory utilizing 9033 memory cells may have any desired word length. The number of words in the memory is a multiple of four words. The following 
Figures B through D show alternative schemes to enter data into the memory cell. 


LOGIC DIAGRAM ‘ Fig. B 
DOUBLE RAIL ACTIVE 
Fig. A LOW INPUTS AND ENABLE 
MEMORY ADDRESS LINES WRITE ‘1’ 
es 9005 
| | 
774 ADDRESS ENABLE SNARLE 

| Ay Ay Ay Ag P Ag Ay Ap AR = TO CELLS 

9301 9301 

03 4-7 0-3 47 


WRITE ‘0’ 49005 


Fig. C 
SINGLE RAIL ACTIVE 
HIGH INPUT AND ENABLE 


DATA 449002 % 9016 


TO CELLS 


ENABLE 


y,9002 1.9016 


Fig. D 
SINGLE RAIL ACTIVE 
LOW INPUT AND ENABLE 


DATA 
¥9005 


WRITE ENABLE TO CELLS 


ae 
s = = = BEEBE BEES a 49005 
ce oO x=. ax 
= = == == ENABLE 


MuL9034 


296-BIT READ ONLY MEMORY 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The Fairchild MuL9034 is a 256-bit bipolar transistor read only memory. The 
memory is organized as 32 words of 8-bits each. The words are selected through 5 address lines. The 8 
outputs of the words are uncommitted collectors which may be wired-or’d with the outputs of other ROM’s. 
An Enable input is provided for additional decoding flexibility. A low Enable forces al! outputs te be high. 


The contents of the memory are permanentiy programmed on customer request. 


FEATURES: 

e CCSL COMPATIBLE 

© OUTPUT WIRED-OR’D ABLE WITH OTHER OUTPUTS 
© SINGLE TTL LOAD INPUTS 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground —0.5Vto +8.0V 
Input Pin Voltage —1.5Vito 5.5V 
Current Into Output Terminal 100 mA 


Output Voltages —0.5 to Voc Value 


- “ORDER INFORMATION 
Custom Code — Specify AGB9034XXX where X1X is for —55°C to +125°C temperature range or X9X is for 
0°C to +75°C temperature range. Remaining X's are to be assigned alphabet letters to customer code. 
Standard Code Available — Specify AGB9034A1A or AGB9034A9A for figures 1 thru 6 code. Specify A6B9034A1B 
or A6B9034A9B for figures 7 thru 0, comma and period code. For additional information on these 
two codes refer to individual data sheets. 
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PHYSICAL DIMENSIONS 


Cul PACKAGE OUTLINE 


SEE 
NOTE (1); 


NOTES: 
1. Leads are int 


tended for insertion in hole rows on .300” centers. They are 
purposely shipped wittf ‘positive (.350) misalignment to facilitate insertion 


2. Board-deilling dimensions should equal your practice for conventional 020 
inch diameter lead. 


a oes 


LOGIC DIAGRAM 
15 14 13 12 11 10 


E Ag Ag Ay Ay Ag 


9034 
32W x 8B X ROM 
01 02 03 04 05 0g 07 Og 


ae 


es 
H-AIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MuL9034 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.. = 5.0 V +10%) | 


LIMITS 


SYMBOL —55°C +25°C +125°C UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 


Address Input Load Current : : : Voc = 5.5 V V,=0 

Enable Input Load Current ‘ : : Voc = 5.5V V. = 0 

Address Input Leakage Current Veco = 5.5 V V, = 4.5V 

Enable Input Leakage Current Veco = 5.5V V,=4.5V 

Output Leakage Current Veo = 5.5V Voex = 5.5 V 
Enable Input to 2.0 V 


Output Low Voltage : . E Veco = 4.5V lout = 10 mA 
The word containing a “1” bit is 
selected when performing this test. 

input Low Voltage : : : Veco = 5.5V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

Input High Voltage ; F : Veco = 4.5V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, V., = 5.0 V +5%) 


LIMITS 
SYMBOL TEST . +25°C +75°C TEST CONDITIONS 
MIN. MAX. MIN. MAX. 
Address Input Load Current . . : Veco = 5.25V 
Enable Input Load Current : : : Voc = 5.25 V 
Address Input Leakage Current Voc = 5.25V 
Enable Input Leakage.Current Voc = 5.25 V 
Output Leakage Current Voc = 5.25 V 
Enable Input to 2.0 V 


Output Low Voltage F B ‘ Voc = 4.75V lour = 10 mA 
The word containing a “1” bit is 
selected when performing this test. 


Input Low Voltage ; : : Vec = 5.25V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

Input High Voltage : : Voc = 4.75 V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 


SWITCHING CHARACTERISTICS (T, = +25°C, Vcc = 5.0 V) 


NOTES: 
LIMIT CONDITION (1) Te test enable delay, apply input pulse to enable input. The word 
SYMBOL (Max.) NOTE LOAD C, selected must contain a ‘‘1’’ in the bit under test. 
To test address delay, apply input pulse to the address input under 
tig 50 ns 1 10 mA 30 pF test. The words selected must contain a ‘‘1'’ when input pulse is low 
t 50 ns 1 10 mA 30 pF and a ‘‘0’’ when input pulse is high in the bit under test. 
as (2) To test address delay, apply input pulse to the address input under 
ty 50 ns 2 10 mA 30 pF test. The words selected must contain a ‘‘0’’ when input pulse is low 
ty 50 ns 2 10 mA 30 pF and a ‘‘1’’ when input pulse is high in the bit under test. 


FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT M:L9034 


TYPICAL ELECTRICAL CHARACTERISTICS 


i . . or . ec C * “INPUT THRESHOLD VOLTAGE “ Te me me see ee wed 
iNPUT LOAD CURRENT INPUT LEAKAGE CURRENT 


| VERSUS 
| a VERSUS INPUT VOLTAGE oe VERSUS INPUT VOLTAGE : AMBIENT TEMPERATURE 
0.8 4 
< St = 
FS a 
fe 8.6 Fe & 
E 5 
| 5 02 5 = | 
= | 
| ao 05 «(1.0 cry) 25 3.0 0 20 4.0 6.0 = BB 0B Db ww 
INPUT VOLTAGE - VOLTS INPUT VOLTAGE - VOLTS Tg - AMBIENT TEMPERATURE ~ °C 
OUTPUT CURRENT VERSUS ADDRESS INPUT DELAY VERSUS INHIBIT INPUT DELAY VERSUS 
OUTPUT VOLTAGE 4 AMBIENT TEMPERATURE . AMBIENT TEMPERATURE 
5 5 E | 
2 : 
5 & z 
< = 
0 0 o-— | 
0 O01 02 03 04 65 06 O7 08 5 50 3B 0 6 0 7 1 1B Bb 50 3B 0 B 30 5 10 1 
OUTPUT VOLTAGE - VOLTS Ta ~ AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE ~ °C 


SWITCHING TIME TEST CONDITIONS AND WAVEFORMS 


I 
| ~—#t— 5 Ons 
ADDRESS OR 
ENABLE INPUT 1.0V_ OVE on 
5.0V 
1.5V 
| OUTPUT i 
{ 
| e 470Q 
: OUTPUT | 
| 
| ADDRESS INPUT jy pa 
| OUTPUT 
| 10mA LOAD 


3-62g 
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APPLICATIONS: 
The Fairchild MuL9034 Read-Only Memory has many storage and display applications. Two main uses of the memory are for 1) microprogrammed subroutines 
(core replacements) and 2) character generator display systems. 


APPLICATION OF THE 9034 READ-ONLY MEMORY IN DIFFERENT TYPES OF DISPLAY SYSTEMS. 

in the application of this ROM as display storage, the enable input is the most important control, since every display system requires a number of ROM’s 
organized in parallel to each other. The effectiveness of such a character storage system depends on the flexibility in addressing a desired character. Most 
of the character storage systems will be character code oriented. 


16 SEGMENT DECODER 
CHARACTER CODE INPUT 


124 8 16 


Ag Ag Ay Ay Ag 
9034 
0, 05 05 0, 05 O, 0, 0 


Ag Ag Ay Ay Ag 
9034 
0, 0) 03 04 Og Og 0, Og 


TOSE6EM.1 2345 67 8 $9 10 11:12 13 14 15 16 


Figure la illustrates the use of two 9034 ROM’s for driving a 16 segment decoder. The character code is used directly as a control for both ROM’s. One ad- 
ditional 3-input gate controlling the enable inputs of the 2 ROM's is required for selecting the group of codes within the ASCII system which refer to the 
characters. For uninterrupted control, 2 ROM’s are required for each of the 16 segment display units. 


DISPLAY GENERATOR 5x8 DOT MATRIX 


ADDRESS OF 
1ST LINE OF FIGURE 


Ag Ay Ag Ag Ag E 
9034 
01 05 03 04 05 Og 07 Og 


{ 
LINE PATTERN INFORMATION 
The four 8-bit words representing the 5x 8 dot pattern of a figure are stored in sequence. The external source which calls 
for a figure has to supply the address of the first 8-bit word of this figure. The clock will increment this address by one 
each time the generated pattern has been displayed until all five 8-bit patterns have been used. The.mod. 5 counter calls 
for the first line address of the next figure automatically. | 
if these data are used to control a CRT display the outputs of the 2 9034 ROM’s may be connected to an 8-channel | 
multiplexer (3705) which serves as an interface to the Z modulation input of the display unit. The 8 channels are selected 
in sequence by a mod. 8 counter of which the eight output generates the controi pulses for the mod. 5 and the address 
counter. 


LR A SE CRSH  —A 
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MuyuL9034AXA 
256-BIT READ-ONLY MEMORY 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION 

The 9034 Read-Only. Memory code AXA (9034AXA) is programmed to 
store information for generating Figures 1 thru 6 on a 5 by 8 dot pattern 
display. The memory stores the information by using 5 consecutive words 
of 8 bits for each figure or symbol. 


LOGIC SYMBOL PHYSICAL DIMENSIONS 


15 14 13 12 11 10 is : 


we) 
i 


OPERATION AND ELECTRICAL CHARACTERISTICS 
Refer to 9034 Data Sheet 


E Ag Az Ay Ay Ag I+ 374NOM.-! 


9034 
Specify AGBOSO34AXA where AIA is for —55°C tc +125°C temperature 32W x 8B X ROM | 
range or ASA for the 0°C io +75°C temperature range. 0; Do 03 04 C5 Og 97 Og 


123465 67 9 
GND = 8 
Vec = 16 


9034AXA TRUTH TABLE 


ae * 
ioreaore 


N= Oo 


PP PP Pl) OOO oOo OO 


erereee Se eee ee 
ie oe ee oe Pa ae ee 
reer cz rrr ree 
rrearere ou moa es ee a bas os Saas 
ioe eee OSE = 4 reece aoe. 
en i ed ee 4 rca a cro 
rare aore rear e roe 
r-xctore mire rateerst 
ae Se Se ia rzerrcoerost 
le ee sorter os 
Ps A ee oe meee? ee 
eee oe yc oeroe eee’ 
“oer cy] eee er ce. 
fe ee ee rPatraireere 
orcs rasa ocereaee 
create rere ocescoe 
He i ers es Slee pee? ee re ee ea es a 
oo ee ee ea pO ee ee ee 
a alee ee Se A OO eS ee a eS ld 
po a oe sal reas rere ser 
ee ee el ee meer tcttres 
fa a os ee aoe a oe ES 
rr Trst marrtrarttataaTt=t 


-reers [eee ree nee ee es 


oo es Ol ee meta 


L 
H 
H 
H 
L 
Hi 
H 
L 
L 
H 
H 
L 
L 


eras asec ceo 
re crereel|| remem moesre 
[i ek ed | le ie ol 
Wer rmorrer||rzxmrerrcser 
il od | 


BE. mere 


Axo VH SO | 


0, E , 
0 od eae 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 


L— Low Voltage H — High Voltage 


FAIRCHI LD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


“3-62i 


MpL9034AXB 
256-BIT READ-ONLY MEMORY 


MEMORY MICROLOGIC* INTEGRATED CIRCUITS 


GENERAL DESCRIPTION 
The 9034 Read-Only Memory code AXB (9034AXB) is programmed to LOGIC SYMBOL PHYSICAL DIMENSIONS 
store information for generating Figures 7 thru 0, a comma and period 
on a 5x8 dot pattern display. The memory stores the information by 
using 5 consecutive words of 8 bits for each figure or symbol. 15 14 13.12 11 10 


OPERATION AND ELECTRICAL CHARACTERISTICS 
Refer to 9034 Data Sheet 

E Ag Az Ay Ay Ag 
ORDER INFORMATION 9034 
Specify AGB9034AXB where A1B is for —55°C to +125°C temperature 32W x 8B X ROM 


range or AQA for the 0°C to +75°C temperature range. 01 05 03 04 05 Ug 07 Og 


12345 67 9 
GND = 8 
Vcc = 16 


9034AXB TRUTH TABLE 


0 0, er ae ae L H L LE EL H H LLELLHH LE LH 4H H H H H H H H H H H H 
u 0, L H H H EL L H H H L ~EH H H LL H H H L H H H H H H H H H H H H 
T 0, H H H H LEL LH H H L LH 4H H LE H HH H L H H H H H H H H H H H H 
P 0, H H H L H H LL LH LH H H L LCL H H H LCL H H H H H H H H H H H H 
U 0. H H LE H H t H H H LHL LECektLL LEC HH H H LE H EL EL H H H LL H H HH 
T 0, H L H H H L H H H L H H H H L ~EL H H H L H LLC H H HH L LE H H H 4H 
S 0, |) L H H H H L H H H L LH 4H H LLC H H H L H H L H H H H H H H H H 
0, L H H H H H LL LH HL ELL HH LL LCE H H ~EL H H H H H H H H H H 
. L H L H L H LH LH LH LE H EC H LH -E H ~L H LH LH CLC H L H L H 
p L L H H LEL L H H L ~EL HH L LEC H H LE ~C H H ~LcL H H ~EL tL H H LL H H 
U L L bE -E H H H H L Le LH H H H L-ELwLLeH AH H H LLeL LE LCL H H H #H 
T L LL kL bLoLeoc&eLeHoHoHH AH H H H L cL LE bc oL LOoLLO OH H H H H H H H 
S L LE LE LE LE LC LE LoL cL LLésEeEoLeEL LH H H H H H H H H H H H H H H 4H 
; =a ‘es eterna aa : = 
@) 
0 
u | % 
um ee 
U 0, 
T 
Ss 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 


L— Low Voltage H — High Voltage 
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MuL9035 


64-BIT READ/WRITE MEMORY CELL 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9035 is a high speed 64-bit read/write memory celi designed for use in 
high speed scratch pad memories. It is organized in a linear select 16 word by 4-bit array. The 9035 is made 
with TTL circuitry making it CCSL compatible. 


The 9035 is available in the hermetically sealed 36-pin ceramic dual in-line package and will operate over 
the temperature range from —55°C to +125°C. 


OPERATION — In addition to 16 address lines, 4 data outputs, and 4 data inputs, the 9035 has a chip select 
and a write enable. When the chip select is high, a word may be addressed by a high on the address input. 
Data is written into the addressed word only when the write enable is held low. While the address is present, 
the outputs continuously show the contents of the word selected. Readout is non-destructive. 


Up to four words may be addressed and read simultaneously with the OR function of the words appearing 
at the output. Data can be written into two locations simultaneously. 


Uncommitted collector outputs are provided on the 9035 to allow maximum flexibility in output connection. 
In many applications such as word expansion, the outputs of many 9035’s are wire-OR’d together. In other 
applications the wire-OR is not used..In either case an external puilup resistor of value R must be used to 
provide a high at the output when it is off. Any value of R within the range specified below may be used. 


R is in KQ 
51 21 N =-number of 
< Rk < —____ outputs wire-OR’d 
10 — F.O. (1.6) N(0.1) + F.0. (0.06) EO: = numberof 


TTuL loads driven 


The minimum value of R is limited by output current sinking ability. The maximum value of R is determined 
by the output and input leakage current (Ic-, and I,) which must be supplied to hold the output at 2.4 V. 


FEATURES: 

¢ 35 ns READ ACCESS TIME 

e CHIP SELECT AND WRITE ENABLES 

¢ UNCOMMITTED COLLECTOR OUTPUTS FOR WIRE OR CAPABILITY 
e LINEAR SELECT 

e ON CHIP ADDRESS LINE BUFFERING 

e CCSL COMPATIBLE 


LOGIC DIAGRAM 


CHIP WRITE 


SELECT ENABLE 
DATA IN 


oh 


ass ty ly ly lq WE 
Ag 
A3 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


= 


—69°U TO +1LoU"U 


i} 
1 
H 
| 
1 
i 
! 
4 
I 


Temperature (Ambient) Under Bias —55°C to +125°C WORD ADDRESS Mul 9035 
Voc Pin Potential to Ground —0.5V to +8.0V 

Input Pin Voltage —15Vto +5.5V 

Current into Output Terminal 100 mA 

Output Voltage —0.5 Vic +8.0V 


MB 0} Op 03 Og 


TTT 


DATA OUT 


ORDER INFORMATION — Specify A6H* 9035XXX where XXX is 51X 
for the —55°C to +125°C temperature range or 59X for the O°C 
to 75°C temperature range. 
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PIN CONFIGURATION 


0) 
02 ty 
03 I 
Ig 
05 \4 
SND Vec 
{ Ag We 
Ay cs 
Ag AN5 
Ag Au 
Ay Aig | 
| —4 4s Aye 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILO CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD MEMORY MICROLOGIC* INTEGRATED CIRCUIT MyL9035 | 


LOADING RULES 


HIGH LEVEL LOW LEVEL 
(TTL Unit Loads) (TTwL Unit Loads) 
ee ee 
| 
| Open Collector | 


Data Output 


1 Low Level TTuL Unit Load = 60 vA 
1 High Level TTuL Unit Load = —1.6 mA 


Open Collector 


ELECTRICAL CHARACTERISTICS (T, = —55°C to 125°C, Veg = 5.0V 410%) . 


LIMITS 
Ngee De aan +125°C 
SYMBOL | TEST MIN. = MAX. UNITS CONDITIONS 


padres put oad are Woo 88V, V=0a 


—_— oe 
Chip Select Load Current —1.6 —16 —1.6 Veo = 5.5 V, Vos = O.4V 
Bawa pe 


Address Input Leakage Current 


Eas ang cen | 13 | ——re-|- ta [r= Vas t¥ 
[law | Wit Enable Leakage Curent [100 [100 [ oo [wk [Voc = 880, Wy = 480 
[Tap | Data input Leakage Goren [200 [000 Wo BY, p= a5 


200 
loex Output Leakage Current 200 200 200 vA Voc = 5.9 V, Vogx = 5.5 V 
Enable Input Grounded 
Output ‘‘Low” Voltage V Veco = 4.5 V, lo, = 10 mA 
One Word Selected 


Input “Low” Voltage 0.8 V Voc = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 


input “High” Voltage Vcc = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 
Supply Current a ee ee eee Voc = 5.5 V, One Word Selected 


NOTE 1: I-, increases by 1.6 mA for each address enable held at a logical 1. 


ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vic = 5.0 V +5%) 


LIMITS 
+25°C 
MIN. MAX. CONDITIONS | 


Address Input Load Current —1. | 16 —1. | dE | | mA | Voc =: 5,25 V, V, =0.45V 


Chip Select Load Current —1.6 ae 6 a 6 See FE = 5.25V, Vos = 0.45 V 
See Note 1 


Write Enable Load | Write Enable Load Current =| —1. | 16 —1, f= —1, f= 16 | EL =5.25V, w= =045V 


ae BOL 


ta tga ——| =| ae | te 
tex [ates apt Leakage Curent [too [00 [100 [ak [ccm 525, MEAS 
ee Le Voc = 525 Ves = 45 
Tw | Wie Enable este Curent [100 [400 [100k [vec = 828 Y= 5¥ 
[Bitte et [ar arf ao ote et 


Enable Input Grounded 
One Word Selected 
Input “Low” Voitage Vec = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 
Vig Input ‘‘High’’ Voltage Vcc = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 


NOTE 1: I, increases by 1.6 mA for each address enable neid at a logical 1. 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MuL9035 


TYPICAL ELECTRICAL CHARACTERISTICS 


ADDRESS INPUT LOAD ADDRESS INPUT LEAKAGE ADDRESS INPUT THRESHOLD 
CURRENT VERSUS CURRENT VERSUS VOLTAGE VERSUS 
INPUT VOLTAGE INPUT VOLTAGE TEMPERATURE 
°Tieesov | fig LVeet BV. ce cd ones ao : a a 
[ ENABLE INPUT OPEN al 2 E crae ihPit AT GND. 6 tle | | | | | bee fia 
“0.2 F INPUT VOLTAGES — t Bigg ff 4 foo i 
é eats = i: = ery me ed | 
a = : TeeReeeee 
Bos E 5 
3 : g A 1.0 
-1.0f ! —— BI z 
om oe 
ie a5 GLO DS 0 2.0 4.0 6.0 8.0 5 50 2B 0 B 0 1 10 1% 
INPUT VOLTAGE - VOLTS INPUT VOLTAGE - VOLTS T,~ AMBIENT TEMPERATURE ~ °C 


OUTPUT CURRENT VERSUS 


| 
| 
| 
| 
| 
| 
| 
| 
| 


ADDRESS TO OUTPUT DELAY WRITE PULSE WIDTH 
TIME VERSUS TEMPERATURE VERSUS TEMPERATURE 
F 2 . 
= a = 
s 2 4 
0 0.4 0.8 12 1.6 “5-50 3 ; rs 5 5 ite 125 
OUTPUT SATURATION VOLTAGE - VOLTS T, - AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE - °C 
SWITCHING CHARACTERISTICS (T, = 25°C, V., = 5.0 V) 
CONDITION 
Address to Output Turn-On Delay 1 
Address to Output Turn-Off Delay 1 
Write Pulse Width Required to Write 2 | 
two Wiite Delay 36 56 10 mA 36 pr 2 
NOTE 1: To test t,, and t,;,, a “Low” must be stored in the cell under test. sane ‘tne | 
NOTE 2: One word is selected during the test. | r = = 
| — 
| one __input | 
SETPUT 
| WRITE ENABLE | 
— +» ton We —_- 
| 5.0V 
| ? | 
| 4702 
| DATA OUTPUT 
wet ! 1.0kQ 
OUTPUT 


10 mA TEST LOAD 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MyL9035 


APPLICATIONS 
MEMORY EXPANSIONS: N16 WORDS BY 4-BITS 


H 
i 
WHTE 
WORE LOCATION ADURESS WEMORY CELL apoREsS ENABLE 
B j t SATA REET 
t ee) MoM Ay hy | mizsa 
1/16 DECODER 9311 1/10 DECODER 9316 i 
PS. 2I AFF FTUEIBUNH WE 1734557635 i | 


TO MEMORY CELLS 2.16 


| ; 
Hitt Pi CCC ee 

Bae e SSS Se ae eae ej 1 

ioe tcl ci 


DATA WNPUT US 


QUTPUT DATA BUS 


In this application the 9035 memory cells are connected in parallel and two levels of decoding are performed. One of the cells is selected by the 9310 
decoder and then a word is addressed by the 9316. 


MEMORY STACK 160 WORDS OF 40-BiITS 


ENABLE 


} wat 
, Wane LOCATION ABBRESS STACK NBBGESS EWABLE 
; | 
e ehh Mom apy 
1/15 BECORER S311 1/10 DECODER 8318 } SATA WETS 


| 
dessratanians| Lerrsa5 crea | mi2345678------ 


et? i ” 
TINT HAH iia 
: 


Te STACKS 2 18 18 | 


TO MEMORY CELLS 3-18 
‘Te MEMORY CELLS 3 Te 18 


There are 16 words by 40 bits for each stack. The outputs and inputs of all stacks are tied together. Stack 1 contains words 1-16, stack 2, 17-32, 
and so on through 144-160 for the 10th stack. The stack address decoder tells which word group (1-16 or 17-32, etc.) is addressed while the word 
location decoder addresses one of the 16 words of the stack addressed. The entire memory has 40 data input lines, 40 data output lines, 8 address 
lines, and a write enable line. 
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LPDTpL 9040, 9041 AND 9042 
LOW POWER DIODE TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS 


GENERAL DESCRIPTION 


TYPICAL FLAT PACKAGE 


The Fairchild LPDTyuL Micrologic® Integrated Circuit Family consists of a set of compatible, 
integrated logic circuits specifically designed for low power, medium speed applications. 


TOP VIEW 
1 14 
4 ° | 
05 
i 26 
| | 
= |] 
7 8 
<:1875>}<— 26 MAx——>{e-1875->| 


e@ Reliable operation over the full military temperature range of -55°C to Se 
+125°C 


The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar* 


epitaxial processes. 
Packaging options include the Flat package and the Dual In-Line package. 


Important features of the LPDTuL Micrologic® integrated circuits include the following: 


@ Typical power drains of less than 1 mW per gate (50% duty cycle) for 
the logic gate elements and less than 4 mW for the clocked flip-flop. 


@ Single power supply requirement—5 volts optimum, 4.5to 5.5 volts range. 
TYPICAL DUAL IN-LINE PACKAGE 
: =] 
= 


.@ Guaranteed fan-out of 10 LPDTyL unit loads or 1 standard Fairchild 
DTuL unit load, over the full temperature and supply voltage range. 


@ Guaranteed minimum of 450mV noise immunity at the temperature 


° 


extremes. | . 
ont 7 fo—.380 wax—e+—NOTE 1 
.125 TYP. [1 on) Say 
i 
| 
2.5 MHz. : | 


@ Emitter follower outputs providing good capacitive drive capability. 


NOTES: 
1. Leads are intended for insertion in hole rows on 300" centers. They are 


@ Typical logic gate propagation delays of 60 ns and binary clock rate of = 090 a i 


| 
=| 23 Hu 


purposely shipped with ‘pasitive” { 350) misalignment to facilitate insertion 


2. Board-driliing dimensions should equal your practice for a conventional 020 
inch diameter lead. 


*Planar is a patented Fairchild process. 


ORDER INFORMATION 


To order Low Power Diode Transistor Micrologic® integrated circuit elements specify U31XXXX51X for flat package and U6AXXXX51X 
for Dual In-Line package where XXXX is 9040, 9041 or 9042, 


LN 
FAIRCHILD 


SEMICONDUCTOR 
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| | FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS | 
LPDTywL 9040 CLOCKED FLIP-FLOP 


LOGIC DIAGRAM SHOWING FLAT 
DESCRIPTION OR DUAL-IN LINE PACKAGE PIN 
ASSIGNMENT 


The LPDT.L 9040 element is adirectly coupled, dual-rank flip-flop suitable for use 


in counters, shift registers and other storageapplications. Either R-S or J-K mode me 


operation is possible. Direct set and clear inputs are provided which override all a 


other data inputs. “2 
Cy 


RESISTOR RESISTOR 
PULL-UP PULL-UP 


Q 


SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY 


R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE 
: Q 


L x L x L L H H NC NC 
L x Xx L L H H L L H 
x L L x H L L H H L 
Xx L x L H H L L H H 
L x H H Symbols 
x L H H H_ - Most positive logic level 
H H L x L_ - Most negative logic level 

X - Either H or L can be present 
H H x L NC - No change in state 
H H H H NOTES: 


1. For J-K mode operation connect Pin6 to Pin3 and Pin9 to Pin12. 
2. Asynchronous entries override all synchronous entries. 


CIRCUIT DIAGRAM LOADING RULES 


*NORMALIZED 
UNIT LOADS (U.L.) 


INPUT 


FAN-OUT 


10 U.L. 


7 U.L. WITH 
RESISTOR 
PULL-UP 

CONNECTED 


RESISTOR VALUES 


ARE TYPICAL | *1UNIT LOAD EQUALS 1-LPDTyL 


| 9041 OR 9042 INPUT LOAD 


| FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS — | 


LPDTpL 9041 — DUAL 3 INPUT NAND GATE LOGIC DIAGRAM SHOWING FLAT 


DESCRIPTION . OR DUAL-IN-LINE PACKAGE PIN 
ASSIGNMENT 


The LPDT iL 9041 element consists of two, 3-input positive logic NAND gates suitable 


fer general logic gate and inverter applications. The unique feature of this gate is Lower PuLLUP 4 Veg 


| 
| 


that the output transistor collector and the emitter follower pull-up are not internally | — output 2 


213 INPUT 


RESISTOR 


connected, This allows the user to tie collectors to a common node for the wired | ‘Sin'up 12 INPUT 


INPUT 


INPUT 


"OR" logic function. 


RESISTOR 
PULL-UP 


INPUT 5 


INPUT OUTPUT 


EMITTER FOL- 
LOWER PULL-UP 


GROUND 7 


POSITIVE LOGIC NAND GATE WIRED ‘OR’ APPLICATION 


ABC = D 


EACH INPUT =1 UNIT LOAD 


i 
| 
l 
[ 
L i 
OUTPUT FAN-OUT = 10 UNIT LOADS M o~- -— —r | 
= 7 U.L. WITH RESISTOR 
PULL-UP CONNECTED 
| 
| 


ABC + DEF +-*' +LMN = Z 
OUTPUT FAN-OUT = 10-3 (NO. OF RESISTOR 


EITHER THE EMITTER FOLLOWER OR RESISTOR PULL-UP PULL-UPS) 
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH 
Tae HICIEIEVEL: ONE PULL-UP RESISTOR IS REQUIRED FOR EVERY 8 


GATES CONNECTED TO THE COMMON "OR" NODE. 


CIRCUIT DIAGRAM Voc 
014 
Ik $15k 15k 21k 
| 
63 100 
40k . y 40k 
1 8 
y one 4 
O2 90 
40—K >, amecns 
| | i 
| 5 12 
| : 40k = = 40k 
so—fq_ 15k 15k 13 | 
= 7 = | 
RESISTOR VALUES 
ARE TYPICAL 
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| FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS | 


LPDTuL 9042 — DUAL 3 INPUT NAND GATE WITH EXTENDER SOGIE DIAGRAM SHOWING FLAT 
INPUTS 
DESCRIPTION OR DUAL-IN-LINE PACKAGE PIN 
ASSIGNMENT 

The LPDT,.L 9042 element consists of two 3-input positive logic NAND gates with 

extender inputs. This element in the family allows the user to implement logic OUTPUT Veo 

applications requiring a gate fan-in exceeding three. RESISTOR INPUT 
tetas INPUT 

The DTLL 9933 4-input extender element or equivalent—may be used to provide INPUT INPUT 

additional diode inputs. Any capacitance added to the extender input will increase INPUT vee 

the turn-on delay of the LPDT,:L 9042 gate. Typically, the increase is 10ns/pico- INPUT J pot they 


farad. Turn-off delay is not affected. GROUND OUTPUT 


CIRCUIT DIAGRAM 14 POSITIVE LOGIC NAND GATE 


O02 90 2(9) 
| x -_ r ; 
8 
» C Cc sf 
. ae x ABC (X)= D 
40—K ‘i ae _- 0 


een EACH INPUT = 1 UNIT LOAD 
5O—K YO 12 OUTPUT FAN-OUT = 10 UNIT LOADS 


40k = 40k * 7 UNIT LOADS WITH 

6 O—K 15k 1 15k YT 0 38 RESISTOR PULL-UP 
g CONNECTED 

30 = J = 0 10 


RESISTOR VALUES 
ARE TYPICAL 


BUFFER ELEMENT 


For applications requiring a fan-out exceeding ten, the Fairchild DT ,L 9930 Dual 4-Input Gate may beused. The DT L 9930 will drive 
44 LPDT uL unit loads, while maintaining the same output logic levels as the low power circuits. 


The input of a DT .L 9930 requires the equivalent.of 10 LPDTuL unit loads. Therefore, a low power circuit can drive only one 
DT L 9930 input. 


Le 
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| FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS | 


| 


VOLTAGE - VOLTS 


D.C. VOLTAGE MARGIN- VOLTS 


OPERATING VOLTAGE CHARACTERISTICS 


OUTPUT LOGIC LEVELS - V,,, AND V 
WORST CASE OH ol 


INPUT THRESHOLD LEVELS - V),, AND V, 


¥,, APPLIED AT INPUT 


A 
2.7 
] Voy MING = 45 V, 

2.45 tr 


Yor MAX @ FAN-OUT = 10 ULL, 


465 ¥ <Vog S565 % Voy 


APPLIED TO INPUTS 


8.2 


0 
“75-50-23 0 56 50 %5% 100 18 
TEMPERATURE - °C 


HIGH LEVEL NOISE IMMUNITY 


2.4 


MINIMUM DC VOLTAGE MARGIN BETWEEN 
A WORST CASE HIGH LOGIC LEVEL AND A 
2.2 worst CASE HIGH INPUT THRESHOLD 


vo-V 
OH TH 


naa 
Wr EMITTER FOLLOWER 
g 
0 


4 
05 -50 -2 3. 50 75 10 18 
TEMPERATURE - °C 


POWER CHARACTERISTICS 
VCC = 5V 
EMITTER FOLLOWER PULL-UP 


z 
mo oH | | | f i t 
od ee ok | 
2 0 9041 & 9042 POWER PER GATE "ont 
GATE "ON" (TYPICAL) | 
1.0 9041 & 9042 POWER PER GATE 
ee One PONE FER GME 
0 
-75 -50 -3 0 35 50 tb) 100 «18 
TEMPERATURE - °C 
LOW LEVEL NOISE IMMUNITY 
0.9 T 
MINIMUM DC VOLTAGE MARGIN BETWEEN 
A WORST CASE LOW LOGIC LEVEL AND A LPDINL 
WORST CASE LOW INPUT THRESHOLD 9040 
ae Vine { 9041 
vn 0.8 
5 
ro) 
> 
z 
a oO? 
co 
= 
ud 
° 
= 0.6 
ro) 
> 
oO 
a 


0.5 


a ae Vs oo sce! PT LN 


5 -50 -3 0 3 50 7 100 18 
TEMPERATURE - °C 


0.4 


Po ese ee a ee 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 


TYPICAL 
AVERAGE PROPAGATION DELAY 
LPDTpL 9041° 9042 


| AVERAGE t 


pd 4 
EMITTER FOLLOWER 


: Resistive Loading up to Maximum 


Fan-Out Typically Improves the 
Average Propagation Delay 
-75 
t 


AVERAGE PROPAGATION DELAY - ns 


“0-28 0 (a) 5 75) 10 15 
TEMPERATURE - °C 


TYPICAL DELAY CHARACTERISTICS 
LPDTpL 9040 


DELAY - ns 


20 
-15 -50) 2 0 25 500 73 100s 125 
TEMPERATURE - °C 


TEST CIRCUIT 


VIN Vout 
PULSE GEN. >. O=—-@) 
C, CL 


CONDITIONS 


Vee = 5-0V, C, = 50pt (INCLUDING PROBE AND JIG CAPACITANCE) 


Vmgasure * 1-6V @ -55°C 
(GND. REF.) 1.3V @ 25°C 
0.9V @ 125°C 


WAVE FORMS 


Se 


NN wt 


VMEASURE 


TEST CIRCUIT 


PULSE GEN. 


Vgasure * 1-6V @ -55°C 
(GND. REF.) 1.3V@ 25°C 
0.9V@ 125°C 


i 
Vout 
CONDITIONS 
Voc." 5:0V. C, * 50pt (INCLUDING PROBE AND JIG CAPACITY) 
WAVE FORMS | 


VIN VIN 
\— VMEASURE 
.— YMEASURE 
tpp- 
‘pD+ Wa Vout 
—— VMEASURE \—— VMEASURE 


Vout 
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DTpL 9093 - 9094- 9097-9099 


DUAL MONOLITHIC, CLOCKED J-K FLIP-FLOPS 
DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


TEMPERATURE RANGE: -55°C to +125°C, -20°C to +100°C, O°C to +75°C 


General Description: TYPICAL DUAL IN-LINE’ PACKAGE 
e The 9093 and 9094 devices are Dual Monolithic, internally connected J-K flip-flops of the 9945 and 9948 
DTuL type respectively. These devices have separate clocks, separate J and K inputs, separate Direct Set 
inputs and no Direct Clear input (refer to logic diagram). 
e The 9097 and 9099 devices are also Dual Monolithic, internally connected J-K flip-flops of the 9948 and 
9945 DTuL type respectively. These devices have separate J and K inputs, separate Direct Set inputs, a 
common clock input pin and a common Direct Clear input pin (refer to logic diagram). 


Typical Applications: 


e Shift Registers 
e Two individually operated flip-flops 


| 
I 
| 
e Compatible with all DTz! 930 series om 


e Counters 
Features: teas 
¢ Compatible with TTuL v diressahy ieeped acl “Gasdea? (30 atcalgmmaa es pcs ei 
e Reduced can count 2. Board-drilling dimensions should equal your practice for a conventionat .020 
inch diameter lead. 


e Greater logic flexibility 


TYPICAL FLAT PACKAGE 


ABSOLUTE MAXIMUM RATINGS eecicd 
Supply Voltage (Vcc) Continuous +8.0 Volts 
Supply Voltage (Vcc) Pulsed <1.0 second +12.0 Volts 
Internal Power Dissipation 25°C Ambient 500 mW | 
Typical Power Dissipation 5 V (Vcc) 100 mW 
Operating Temperature Range - —55° to +125°C | 
Storage Temperature Range +65°C to +150°C 
Lead Temperature (Soldering 60 second) 300°C 
LOADING RULES 55°C to +125°C 0° to aaa 
e INPUTS 9093/9094 9097/9099 © FANOUT 20°C to +100°C = 75°C a 
Cp: or Cp, = Cp = 4 9093 — Q,,= = 0,= a = 12 10 
KorKk,= 2% Kork, = % 944—0=0=G=+G= Q 
Jor, = % J, or J, = % 9097—-0Q,=Q2=G=G@= iI 9 
So: OF Sp2 = 2 Sp: OF Sp2 = 2 90999—Q,=2=Q=0= 12 10 
: Cp = 4 
PIN CONFIGURATION: Identical for dual-in-line and flat packages. PURCHASING INFORMATION: 
9093/9094 9097/9099 
(DUAL 9945/9948 SEPARATE S,; SEPARATE Cp) (DUAL 9948/9945 COMMON Cp; COMMON C,) To order Diode Transistor Micrologic 
ce, aw) 04) Voc Integrated Circuit elements specify 
th bets | U3iXXXXOXX for fiat package and UGA- 
: XXXX5XX for Dual In-line package, 
a3 02) Ke where XXXX is 9093, 9094, 9097, or 
&, 4 aud 9099, and 5X is 51 for the —55°C to 
+125°C temperature range, 56 for the 
bt 00 S02 —20°C to +100°C temperature range 
& (6) * % or 59 for the 0°C to 75°C temperature 
range. 
SND 7) (8) Q2 
* Fairchild patent Pending 
| 
i be ee 
FAIRCHILD 
ean ee eens ee ee aaeet 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORWIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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‘FAIRCHILD TRANSISTORS DTpL 9093°9094°9097*9099 


9093/9094 (9093 SHOWN) 


9097/9099 


(9097 SHOWN) 


id O 
D GND 
0 Cp ii3} é | 
; QO Gp (1! 


HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® 


INTEGRATED CIRCUITS COMPOSITE DATA SHEET 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


o°C TO 75°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — The Fairchild High Level Logic Diode-Transistor Micrologic® Integrated Circuit 
family (HLLDT#L) consists of three high voltage, high threshold hex inverters which offer extremely good 
D.C. and A.C. Noise Immunity. These circuits are useful in applications involving a high noise environment 
or high voltage supply which prohibits the use of CCSL. 


Interfacing from CCSL to HLLDTuL is accomplished with the 9112, shifting from HLLDT#L to CCSL is ac- 
complished with the 9109. The 9112 can also be used to drive the «M3700 MOS Multiplexer. 


The circuits are fabricated within a silicon monolithic substrate using standard Fairchild Planar* and Epi- 
taxiail processes. 


HLLDTuL elements are available in the hermetically sealed ceramic Dual In-Line Package (DIP), designed for 
automated and low cost insertion techniques. 


SSS fewest 


FEATURES 

e High Voltage Operation .. . V.~ Range 12 to 20 V. 

e Utilizes inexpensive external input diodes to facilitate a high density building block approach and very 
high Logic Fan-In where desired. 

e High D.C. Noise Immunity... 6.5 V minimum 

e High A.C. Noise Immunity... 10 V at 150 ns 

e Interfaces with CCSL 


ABSOLUTE MAXIMUM RATINGS (above which the reliability of the device may be impaired) 


TYPICAL DUAL IN-LINE PACKAGE 
similar to 


JEDEC (TO-116) Outline 


NOTES: 

1, Leads are intended tor insertion in hole rows on 
-300” centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter iead. 


Storage Temperature 


—65°C to +150°C 


Operating Temperature 0°C to +75°C 
Vec Pin Potential to Gnd Pin —0.5V to +25V 
Output Current when output is low 40 mA 
Input Current (9109, 9110) 10 mA 
Output Voltage 25V LOGIC DIAGRAM 
Input Voltage (9112) 5.5V 


ORDERING INFORMATION 


To order HLLDTzL elements specify U6AXXXX59X, where XXXX is the four-digit number denoting the 
specific element desired. 


*Planar is a patented Fairchild process. 


a 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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9 8 
2h 10. 
1 =r 
VCC = Pin 14 


| GND = Pin 7 | 


Fa ene 
FAIRCHILD 


eee eae ee 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS 


LIMITS 


SYMBOL CHARACTERISTIC DEVICE Pg | +25°C a wa UNITS | CONDITIONS AND 


| MIN. MAX. [MIN. TYP. MAX. | TYP. MAX. COMMENTS 


i — on = —0.1 mA : 
Voc= = 20V 


Output Low Voltage 9109 
9110 
9112 


Input Low Voltage 7.0 Input Low Threshold 


lial Output easier Voltage eae =12V @V 
9110 Volts ie = 10mA i 
9112 


3110 ae Volts @ Vou 
| 9112 = 
Vin Input High Voltage 9109 86 Input High Threshold 
9110 @ Vo. 
9112 


Input Load Current 


ie Output Short Circuit = || 9110 | 17 30 2163 Veo = 20, Vy = OV 
Current 9112 —24 7165 —23 Vout = OV 
| Output Leakage Current 9110 Ver = 20V, Voy; = 20V 
CEX 75 cc OUT 
9112 Viy = OV 


Input High Supply 
Current 


| Input Leakage Current =| 9112 | 10 [wa | Voc = 20V, Va = 4.0 


Ground Current 9109 Veco = Vour = 25V, 
9110 Inputs @ GND 
9112 


Turn Off Delay 


Vec = 20V, Input Open 


ns See Fig. 4 


Turn On Delay 9109 
9110 See Fig. 4 
9112 ‘a 30125 ae 
“O” Level A.C. Noise 9110 7.0 ie See Fig. 5 
Immunity 


Vip “1” Level A.C. Noise 9110 a See Fig. 5 
Immunity 


NOTES: 
(1) Tests on 9109, 9110 are performed with FOH6 input diodes. 
(2) MIN = Vcc —2.0V for all temperature 

TYP = Vcc —1.5V for 25°C 


a 


FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 


Fig. la Fig. 1b Fig. 1c 


1/6 HLLDTL 9109 1/6 HLLDTL 9110 1/6 HLLDTL 9112 
HLL - CCSL . HLL > HLL CCSL + HLL 
Fig. 2a Fig. 2b 


OUTPUT LOADS 
(LOW LEVEL DRIVE FACTOR) 
VERSUS SUPPLY VOLTAGE 
ae ee ee ee 


| 

| 

os 
Zo==ee | 
| 


9109: OPEN COLLECTOR 


1* ‘> 91109112: 20 
LOW LEVEL LOAD FACTOR LOW LEVEL DRIVE FACTOR 
{see Fig. 3a} [see Fig. 2b} 
WITH FONG INPUT DIODE FOR 9109,9110 


OUTPUT LOADS {LOW LEVEL FACTOR) 


Fig. 3a Fig. 3b Fig. 3c 
WORST CASE INPUT FORWARD WORST CASE POWER DISSIPATION WORST CASE HIGH LEVEL 
CURRENT AND INPUT LOADS VERSUS SUPPLY VOLTAGE D.C. NOISE IMMUNITY 
VERSUS SUPPLY VOLTAGE (PER GATE) VERSUS TEMPERATURE 


oO EL eet 


ma 
VOLTS 
hed 


>» 


LOW LEVEL INPUT LOADS 
POWER DISS! PATION - mW 


> 


~ INPUT FORWARD CURRENT 


WORST CASE D.C. NOISE IMMUNITY 


12 14 16 18 20 


Voc ~ SUPPLY VOLTAGE - VOLTS Voc ~ SUPPLY VOLTAGE - VOLTS T, ~ AMBIENT TEMPERATURE - °C, 
Fig. 3d ; Fig. 3e Fig. 3f 
WORST CASE HIGH INPUT WORST CASE LOW THRESHOLD WORST CASE LOW LEVEL 
THRESHOLD VOLTAGE VERSUS VOLTAGE VERSUS D.C. NOISE IMMUNITY 
FORWARD DIODE VOLTAGE re FORWARD DIODE VOLTAGE : , VERSUS AMBIENT TEMPERATURE 


9109, 9110 
— 12V<Vp¢< 20V 


i<FO<28.4 


cy 


Bey 


= 


WORST CASE LOW LEVEL D.C. NOISE IMMUNITY - VOLTS 


“9 0.2 0.4 0.6 0.8 1.0 “4g 0.2 a4 0.6 3.8 10 
Vp - FORWARD DIODE VOLTAGE @ 10 A - VOLTS Vp ~ FORWARD DIODE VOLTAGE @ 0,7mA - VOLTS Ta ~ AMBIENT TEMPERATURE - °C 


te a erence net enpsp are nsec eeu 
. ; _ ; 
f 5 s s ; ° Fis 
a 
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FAIRCHILD HLLDTyL INTEGRATED CIRCUITS 


p : Fig. 3i 
Fig. 3g Fig. 3h TYPICAL A.C. NOISE IMMUNITY 
TURN OFF DELAY TURN ON DELAY INPUT VOLTAGE VERSUS 
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE PULSE WIDTH 
0 300 2 


ns 
we 
& 


OFF DELAY - 


ice -_ 
Poem 
at 


Sad 


tw ~ TURN ON DELAY - ns 
Vin > INPUT VOLTAGE - VOLTS 


tat” TURN 


g 


> 


0 
100 200 300 40 300 
Ty > AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE ~ °C PULSE WIDTH - ns 


Fig. 4 


SWITCHING TIME TEST CIRCUIT 
AND WAVEFORMS 


Ci = 5.0 pF Includes all probe 
C:=10pF and jig capacitance 
C. = 15 pF 


FDHG input Diodes are 
used on 9109, 9110 


TEST CONDITIONS 


ee ee 
a 

rau ana_[ cs spa] a | 
ron | 92 | a5 [75 | 170 | 24x | 2k] 


Fig. 5 
A.C. NOISE IMMUNITY TEST CIRCUIT 


Unused inputs grounded 


diodes are FDH6 
ty< 10ns Ci = 5.0 pF Includes jig and 
= C2 = 10pF all probe capacitance 
FREQ = 1.0MHz iL | eine 


TEST CONDITIONS AND LIMITS 
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 


APPLICATIONS: Fig. 6B—CCSL INTERFACING 
[" | 
| CCSL COSL—eHLpL HLpL HLpl—>CCSL CCSL 
| . 
| 9112 | K 9110 K 9109 
| | 
| 
| | * FDHG INPUT DIODES 
: 1 HLLDTL High Level Load Factor 
= 1 CCSL High Level Load Factor 
| 1 HLLDTL Low Level Load Factor 
= 7.5 CCSL Low Levei Load Factors 
Fig. 7—-LAMP DRIVER 
| 20V | | 
20 VOLT LAMP 
FDH6 = HLL 9109,9110 
| if 
| FIG. 8—DRIVING MOS3700 MULTIPLEXER OR EQUIVALENT 
7.7<Vgg<8.8 VOLTS | 
giz | : | 
DAT 
LOGIC | fe _ ai | 
INPUT, 2 : 
ee a eR ee ee | 3 
| 1 i 
CHANNEL BLANKING OUTPUT 
Output Levels : min ‘‘1’’ level = Voc —1.5V 
: max ‘‘0’' jevel = 0.2 Y 
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FAIRCHILD HLLDTyL INTEGRATED CIRCUITS 


Fig. 9—-SEQUENTIAL COUNTER 


DIODES ARE FOHS OR EQUIVALENT 


DIVIDE BY THREE OR THREE PHASE GENERATOR 


Fig. 1O—JK FLIP FLOP 


ALT. DRIVE 


"O"in 


CLOCK 


SHIFT MODE 


DIODES ARE FOHG OR EQUIVALENT 
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GENERAL DESCRIPTION 


HLLDTyL 9109 © 


HIGH VOLTAGE HEX INVERTER 
HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
. A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT _ 


The HLLDT1.L9109 isa high voltage, high threshold hex inverter designed for the conversion of TYPICAL DUAL IN-LINE PACKAGE 


high level logic to any logic level from 4V to 20V.. The unit is characterized by a 6.5 V(min. ) 
DC Noise Immuniiy and a 20V/100 nsec AC Noise Immunity. The input diode has been left off 
the circuit sothat the input can be expanded to any number of inputs which allows maximum flex- 


ibility in use. 


2 in naramin Miunal 


FEATURES 
CCSL Compatibility 
High Voltage Operation 12 to 20V 


Utilizes external input diodes to facilitate high density building block approach 


F.O. = 7CCSL 
D.C. Noise Immunity of 6.5V 


APPLICATIONS 
Interfacing from HLL to CCSL levels. 
Line receiver, 


General purpose logic level converter 


ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


Operating temperature 


Voc 
Output Voltage 


Output low current 


*Fairchild patent pending 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


7? " =Tina 
2G £11 UCL ALIS 2JUCGEL 412° 214110 


-65°C to 150°C 
0°C to 75°C 
25V 

25V 

40 mA 
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(In accordance with JEDEC TO—116) 


; tt i 
.020 mi we }o—.375 Typ. —=}—NoTE 1 


-125 TYP. 


a A 
=i | r 
| 
fo ==) 
aon 788 
MAX. 
| a: 
| | 
4 | 


fo bes 
| 
| 


NOTE 2—~ 


NOTES: 

1 Leads are intended for insertion in hole rows on 
300" centers. They are purposely shipped with 
“positive (375) misalignment to facilitate insertion 

2 Board-drilling dimensions should equal your 
practice for a conventional 020 jinch diameter lead, 


ORDER PART NO. U6A910959X 


1 2 
3 4 
5—-—— 6 
VCC = Pin 14 
9 8 
GND = Pin 7 
11 10 


LOGIC DIAGRAM 
! 


FAIRCHILD 


Re eee ee 
SEMICONDUCTOR 
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 9109 | 


6 Per Package 


CIRCUIT DIAGRAM 
ELECTRICAL CHARACTERISTICS 


a 0 


Vac = 20V, Von = 20V 
1oH 
Vout Volts Voc = 12V, Ip, = 10 mA 
Vv... = Value indicated 
TH on this table. 
VoL2 1.0 0.5 1.0 1.0 Voc = 20V, In = 20 mA 


0. A DA ORS LRN 5 Sa RRR 


Vv 


= 25V, Inputs GnD 


T= 25V 
to+ 
pd See switching time 
test circuit 
t - 
pd 


NOTE: Tests are performed with FDH6 input diode. 


PULSE WIDTH = lus 
REPETITION RATE = 500kHz 


AMPLITUDE = 12V 
7. 5V— R 


an tpd- ie be ee vel 


15V 


c— Cy=5pF 
= tod= R= 5100 Ca=l0pF = = = = = = 
tpat R = 3. 6kQ *With FDHG Input Diode 


CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 
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HLLDTuL 9110 
HIGH VOLTAGE HEX INVERTER 


HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION - 

The HLLDT}.L 9110 is ahigh voltage, high threshold hex inverter with extremely good D,C. and 
A.C, NoiseImmunity. Thecircuit is useful in applications involving a high noise environment 
or high voltage supplies which prohibit the use of DTwL. 


The 9110 contains six basic logic building blocks from which more complex functions (Flip-Flop, 
Shift Registers, etc.) can easily be built. 

‘fhe 9110 is available in the hermetically sealed cermic Dual-In-Line Package (DIP), designed 
for automated and iow cosi insertion techniques. 


FEATURES 
® Hivh Voltage Operation V,... Range 12 te 20V 


® Utilizes inexpensive external oy diodes to facilitate a high density building biock approach 
and a very high logic Fan-In where desired. 

@ High D.C. Noise Immunity 6,5V minimum 

@ High A.C. Noise Immunity 10V at 150 ns. 


APPLICATIONS 


Industriai Control Logic, Automotive Logic, Lamp Driver, Relay Driver 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65°C to 150°C 


Operating Temperature 0°C to 75°C 
Voc 25V 
a 
Output Voltage 25V 
Output low current 40 mA 


CIRCUIT DIAGRAM 


IN 


6 PER PACKAGE 


3i3 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 


la Accordance With 
JEDEC (TG-116) Outline 


NOTES: 
1. Leads are intended for insertion in tale’ ows oO: centers. They are 
Rurposely shipped with positive” (.350) nafaligaencet to facifitate insertion. 


2. Board-drilling dimensicns shouid equal your practice for a coneentional .020 
inch diameter lead. 


mi 


* Fairchild patent pending 


ieee ama 
FAIRCHILD 


are ee 
SEMICONDUCTOR 
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 9110 


ELECTRICAL CHARACTERISTICS 


LIMITS 
! SYMBOL 0°c , 25°C 75°C UNITS CONDITIONS 
MIN, MAX, MIN. TYP. MAX, MIN, MAX. AND COMMENTS 


Vou (min.) = Vcc -2-9V) oe Vog = 12 to 20V 
Vonityp.) = (Voc -1.5V) Ioy = 70-1 mA @Viy 
Vin 7.0 6.8 Volts Vec =12to 20V 
Vou1 0.5 0.25 0.5 0.5 Volts Voc =12V 
Ip, = 10 mA @ Vay 
VoL2 1,0 0.5 1.0 1.0 Volts Voc = 20V 
ToL = 20 mA@ Vin 
Vin 8.6 8.5 Volts Voc =12to 20V 
Ip -1, 24 -0.81 -1.16 -1,16 mA Voc = 20V 
Ve =0.5V 
Toa 17.0 9.0 16.3 15.6 mA Voc = 20V 
Vout =O0OV 
Ippu 30 19 28 28 mA Voc = 20V 
Inputs open, 
IppL 9.5 6.0 9.0 9.0 mA Voc = 25V 
Inputs GND 
Outputs = 25V 
toa n 145 400 : ns See switching 
100 200 ns test circuit. 


SWITCHING TIME TEST CIRCUIT 


tod- : R= 24k 2 


c= aoe ave - 


tpat : R= 24k Vout 
“INCLUDES JIG CAPACITANCE 75V 
DIODES ARE FDH6 ie ==, 


GND UNUSED INPUTS = 


NOTE: TESTS ARE PERFORMED WITH FDH6 INPUT DIODE 
A.C. NOISE IMMUNITY TEST CIRCUIT 


LOW LEVEL AC NOISE IMMUNITY 


10V 150ns 
Vin — VoL 
Vout t 
tr, ty <10ns Vout YIN 
Freq. = 1MHz C = 15pF cas 
(INCLUDES JIG AND — 
PROBE CAPACITANCE) 
Vin = 
UNUSED INPUTS GROUNDED 
DIODES ARE FDH6 
Cy = SpF HIGH LEVEL AC NOISE IMMUNITY 
Co = 10pF 
VIN Vou 
10V 150ns 


TEST CONDITIONS AND LIMITS 


[MIN MAX, | Woits) | a [ "°C 
vepfesvy fi [ase [25 | 
Yew OV Tee a 
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DTpLk 9111 


PARALLEL GATED-CLOCKED FLIP-FLOP 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
INDUSTRIAL MICROCIRCUITS - 0°C TO +75°C TEMPERATURE RANGE 


GENERAL DESCRIPTION - The DTyL9111 is a Parallel Gated, Clocked Flip-Flop. It features 
directly coupled units operating on the "master-slave" principle. 
electrically identical to the DTyL9948 with the addition of another pair of two-input gates at the 
inputs of the flip-flop. This feature enhances the Logic design of some counters and shift- 


Operation is logically and 


registers and can significantly reduce can count. 


A direct clear input is provided which allows asynchronous entry irrespective of signals 


applied to any other inputs. 


Output buffers provide isolation between the "slave" and the output load, thereby enhancing 
immunity to signal line noise. , 


The DTy.L9111 is completely compatible with all of the Fairchild 9930 Series Dicde-Transistor 


Micrologic® integrated circuits. 


INPUT-OUTPUT LOADING FACTORS 


LOGIC DIAGRAM 


= 5.0V) 
Cp 14 Voc 
$, 2 13 Cp 
S. 3 12 Cy 
S. 4 ll ¢ 
? . Ping 6 & 8 = 1L 


Input Loading 
Pins 2, 3, 4, 5, 9, 10, 11, 12 = 


j= lt. . 


TOP VIEW 


| 
Output Drive 
| 


- 
U 


= (8) - 5) +83 + 84) C, 


ec (C,- Cy 


Leary 
| 


+Cy° CC, + Cy 
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TYPICAL DUAL IN-LINE PACKAGE 


NOTES: 
1. Leads are intended for insertion in hole rows on .300" centers. They are 
purposely shipped witit ‘positive (.350} misalignment to facilitate insertion. 


2. Board-drilling dimensions should equai your practice for a conventional .020 
inch diameter lead. 


| 

| 

| 
ee 
| Ft 
7 


| TYPICAL FLAT PACKAGE | 
TOP VIEW 


sees 


26 


a 


{_ 
05 
a 


ae 


|w-1875--[-—265 MAX + 1875-+4 


— 
eS SS 
“te 


| ORDER INFORMATION: | 


To order the DTy.L9111 
element, specify the fol- 


lowing Part Number: 
U31911159X for Flat Pkg. 


U6A911159X for Dual In- 
Line Pkg. 


SE a a 
-AIRCHILD 


Ra eee ees 
SEMICONDUCTOR 


A DiViSION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


___ FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®1.C. 


SCHEMATIC DIAGRAM 


TRUTH TABLE 


SYNCHRONOUS ENTRY 


INPUTS OUTPUTS 


10 11 


rm 
bal 


L H 


Undeter- | , 
mined 


Undeter- 
mined 


a 
m 
rm 


L 
x 
x 
L 
x 
H 
».4 


H 


* 
a 
m 
x 
4 
a 
= 


This is a partial table showing significant input-output 
conditions, Other conditions are similar combina- 
tions. Operation is best defined by the set and clear 
functions shown on Page i, 


For J-K Mode operation: 
Connect 6 toll and 9; 8 to 3 and 5. 


INPUT 


NOTES: 


(1) Pin numbers refer to flat package or dual in-line package. 


ASYNCHRONOUS ENTRY* 
OUTPUTS 


*Asynchronous entry is independent 
of all other inputs and overrides 
synchronous entry. | 


(2) Abbreviations used in the body of tables: 


L 
H 


x 
NC 
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i 


u 


low, the more negative voltage level 


high, the more positive voltage level 
(In all cases, unused pins have the same effect as high. ) 


immaterial, either H or L’has equal effect 


no change, the trigger-pulse has no effect on outputs 


See 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® I.C. | 


ne ene en Net Ble eA at mn i i ee SE Ee le A AR I 


tpd TEST CIRCUIT 


(Vag = 5.0V, T = 25°C) 

R Cc Min, Max, 
t eae 20k 30pF 30ns 65ns 
tod 3302 50pF 30ns 75ns 


DIODES ARE FD600 OR EQUIVALENT. 


ALL C's INCLUDE JIG & PROBE. race pd 
VMEAS. VMEAS. 


V eas: = 15 V at +25°C 


TYPICAL APPLICATIONS 


= _ ‘ 
em een 


SHIFT RIGHT / SHIFT LEFT SHIFT REGISTER 


| | | | 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® I.C. 


AL 
cc 


a 
a 
ee 
oa 


TYPICAL APPLICATIONS 
SERIAL ENTRY - BINARY COUNTER 


SHIFT REGISTER WITH PARALLEL INPUT LOADING 


O 
LOAD 


SHIFT 
O 


T 
c 


na armen orc en tenn eee npersnaenestensppnsnnsn ei rent et 


Me 


é 
le 
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le 
oe 


oO 


O 
DOWN 


THREE STAGE MOIBUS COUNTER 


FAIRCHILD 


SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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HLLDTpL 9112 
HIGH VOLTAGE HEX INVERTER 


HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION 


The HLLDTyL9112 is a CCSLtohigh level hex interface element, The 9112 consists of six gates TYPICAL DUAL IN-LINE PACKAGE 


“bee belts 1 ith JEDEC TO—116 
suitable for converting from CCSL levels up to high logic levels (L0V to18V.) The 9112 is ideal ates at 


=F BA. 


Good AC Noise Immunity 


NOTES: 

i. Leads are intended for insertion in hole rows on 
.300"' centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


for driving MOS devices such as the M3700 element (6 Channel Multiplexer. ) --—| | 

| oe 
| 

The 9112 is available in ceramic Dual In-Line* Package, | S | 
| | 
| | 1 | 
| mais [-+.375 TYP.—+}—NOTE 1 

FEATURES | 

CCSL Compatipility 

High Voltage Operation Veo Range 12 to 20V . a 

F,O, = 10 HL 

Wired-OR Capability mi 
| 


gse—| 
i 


| 

| 

| 

oad 

| 
APPLICATIONS | 


ORDER PART NO. U6A911259X | 


SS OS ee ee 


CCSL—HL interface element 


MOS driver 
LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS se ae 
: 1 

Storage temperature -65°C to 150°C 3 4 

i] 


Ls) 


Lt 
Operating temperature 0°C to 75°C 5 6 
VCC = Pin 14 
Voc any. : | ote 
Output Voltage 25V ” ee 
Output low current 40 mA ig = 


*Fairchild patent pending Me 
SSE ee eee 


FAIRCHILD 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HLLDTpL INTEGRATED CIRCUITS 9112 


6 Per Package 


CIRCUIT DIAGRAM 
ELECTRICAL CHARACTERISTICS 


LIMITS 


SYMBOL UNITS | CONDITIONS AND COMMENTS 


MIN. MAX,| MIN. TYP. MAX. | MIN. MAX. | 


Vou Volts Voc = 20V, Ip = 0.1 mA 
(Output High) V,, = Value indicated in this 
IL table, 


0.2 75 neG ee Vou = 20. V 


Voc = 12V, Ip, = 10mA 


Vin = Value indicated in this 


table, 


Voc = 20V, Ip; = 20mA 


ee 
-1, 20 -0.8 -1.12 -1,12 Voc = 20V, VE =0.45V 
ca Low) 
-1, 65-2. 3 Voc = 20V, Vin = OV 
ae Shorted) Vout =0V 
IppH Voc = 20V, Input open 
(Power Diss. ) 
Lepr 6.0 9.0 Voc = 25V, Input GND 
(Power Diss. ) Vout = 25V 


toat 400 See switching time 
(Turn Off) test circuit 

toa 25 200 
(Turn On) 


a 

~ tog-: R= 2.4k ee 
Pe age: PULSE WIDTH = ips 
tat: R = 24k REPETITION RATE = 500kHz 
Via. AMPLITUDE = 3V -~ = 


Co = 10pF 


CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 


3780b 


9300 


MSI 4-BIT SHIFT REGISTER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9300 Four Bit Shift Register is a high speed multi-functional 
sequential logic block which is useful in a wide variety of register and counter applications. 
As a register it may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, 
and parallel-paralle! data transfers. The circuit uses TTL for high speed and high fanout capa- 
bility, and is compatible with all devices in the CCSL group of digital integrated circuits. 


e 15 MHz shift frequency 

¢ Synchronous parallel entry 

e J, K inputs to first stage 

e Asynchronous common reset 

e Typical power dissipation of 300 mW 

¢ The input/output characteristics provide easy interfacing with Fairchild DTzL, 
LPDTzL, and TTuL families (CCSL). 

All ceramic “HERMETIC” 16 pin Dual In-Line package. 

Input diode clamping 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


PHYSICAL DIMENSIONS 


J-——++.200 MAX. 


ke 375 NOM. => 


NOTES: 


1. Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter: lead. 


Figure 1 


‘LOGIC SYMBOL 


Storage Temperature 

Temperature (Ambient) Under Bias 

Voc. Pin Potential to Ground Pin 

Voltage Applied to Outputs for high output state 


iput Voltage (D.C.) 


ORDER INFORMATION 


Specify U6B9300XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp- 


erature range, or 59X for the 0°C to +75°C temperature range. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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—65°C to +150°C 
—55°C to +125°C 
—0.5Vto+7V 

—0.5 V to +V.¢ value 


—O.5 Vice +5.5¥ 


J PE Po Pi Po P3 
9300 SR 


| Vcc = PIN 16 | 


act 


Figure 2 


i I 
FAIRCHILD 


Se 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 | 


FUNCTIONAL DESCRIPTION 


The logic symbol of Figure 2 provides an indication of the functional characteristics of the 9300 four bit shift register. Several special logical features of the 
9300 design which provide a high degree of general usefulness are described below: 


1. A JK input is provided to the first flip flop in the register. This type of input is the same as the more common JK input except that the low voltage 


level activates the K input. This provides the greater power of the JK type input for more general applications and at the same time the simple D type 
input that is most appropriate for a shift register can be easily obtained by simply tying the two inputs together. 


2. There is no restriction on the activity of the J or K inputs for logical operation — except for the set up and release time requirements. 


3. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock input, whenever 
the Parallel Enable input is low. With the Parallel Enable input low the element appears as four common clocked D flip flops. When the Parallel Enable 
is high, or not connected, the shift register performs a one bit shift for each clock input. In both cases the next state of the flip flops occurs after the 
low to high transition of the clock input. 


4. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 
5. The active high output is provided for all four stages and an active low output is provided for the last stage. 
6. A master asynchronous clear input allows the setting to zero of all stages, independent of the condition of any other inputs. 


TABLE | — TRUTH TABLE TABLE Il — LOADING RULES (1 U.L. = 1 TTzuL Gate Input Load) 
FOR SERIAL ENTRY 


(PE = HIGH, MR = HIGH, (n + 1) indicates 


state after next clock) INPUTS LOADING 
K J, K, MR, P,, P|, P, & P; LULL. 
PE 2.3 ULL. 
ane Cp 4UL. 
L 4H Q, at t, (no change) 
Ho Q, at t, (toggles) OUTPUTS FANOUT 
H H H 2 
Qo Q,, Q,, Q, & Q; 6 ULL. 
TABLE Ill 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.. = 5.0V +10%) (Part U6B930051X) 


LIMITS 
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS 
ae MAX. | MIN. TYP. MAX. | MIN. MAX. 


ae = 45V, log = 74m 
a = 
threshold for all inputs 
Input Low Voltage Volts} Guaranteed input low 
threshold for all inputs 


Input Load Current* —1.6 —1.10 —1.6 —1.6 Veco = 5.5 V estan 
J, K, MR, Po, P,, P, & P, —1.24 —0.97 —1.24 —1.24 Voce = 45V OF 
Input Leakage Current* 15 60 BA Veco = 5.5 V, Vp = 4.5V 
J, K, MR, P,, P,, P, & P; 


TABLE IV 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, V.. =5.0V +5%) (Part 4U6B930059X) 


SYMBOL CHARACTERISTICS 


LIMITS 
o°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


| Vou | _ Output High Voltage 2.4 3.0 | Volts Voc = 4.75, lou = —0.36 mA 
ia CECI: [ons [ 02 as | a cc = Af 


Input High Voltage Volts Voc = 4.75 V, Io, = 8.5 mA 
Guaranteed input high 
threshold for all inputs 

Input Low Voltage 0.85 | Volts |Guaranteed input low 
threshold for all inputs 
Input Load Current* —1.6 —10 —16 —16) mA Woe =5.25V 
J, K, MR, Py Pi, P, & Ps —1.41 —0.9 = —141) mA Voc =4.75V, Ve = 0.45 V 
Input Leakage Current* Voc = 5.25V, Vp = 4.5V 
J, K. MR, Po, P,, P, & P; 


*For CP and PE input currents, use load factors in Table II 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


ee A Nf UR nt npn A LS Nn oi eee se I RT 


Iyyy 7 INPUT CURRENT ~ mA 
IN ‘ , 


0 


INPUTS 


MR, J, K, P,P, P, & P, 


EQUIVALENT CIRCUIT 


Vec 


w 
c—) 


INPUT CURRENT ~ mA 


OUTPUTS 


18 


Viqy 7 ENPUT VOLTAGE - VOLTS 


I gyy “OUTPUT CURRENT - ma 


‘Iny 


lip 7 INPUT CURRENT ~ mA 
: ( 1 


o 


2.0 3.0 “1.0 


= 


R3 


OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
(Q), Q,, Q., Q, AND Q,) 


LOW STATE 


0 0.2 0.4 0.6 0.8 1.0 1.2 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Voc 
Ro 
EQUIVALENT CIRCUIT 


Q 1.9 2.0 3.0 “1.0 Qa 1.8 2.9 3.0 
Vi 7 INPUT VOLTAGE -VOLTS Vin > INPUT VOLTAGE - VOLTS 


— 


HIGH STATE 


lout ~ OUTPUT CURRENT = mA 


“1.0 0 1.¢ 2.0 3.0 4.0 5.0 
Voy 7 OUTPUT VOLTAGE - VOLTS 


ne cl Asa tena SN REE A RR 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300 


SWITCHING CHARACTERISTICS (T, = 25°C) (Parts #£U6B930051X and U6B930059X) 


SYMBOL} CHARACTERISTIC MIN. : MAX. UNITS CONDITIONS & COMMENTS 
Turn Off Delay 20 35 fons | Voc = 5.0V, C, = 15pF 
Turn On Delay 25 45 Pfs. +34 (See Fig. 5 & 6a) 

f.. Shift Right 15 25 Veo = 50V, ©, = 15pF 

Frequency (See Fig. 5 & 6c) 
Clock Pulse Width 35 15 ons | 
| ts | Set-up Time 35 17 | ons | Voc = 5.0V 
SO 

LE) [Setup Time for 5] is. 62 808 

t.(PE) Release Time for PE 25 10 fons | 

tog (MR) Reset Time for MR 35 ns 
Recovery Tne or ea Ee 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low to high 
in order for the flip-flop(s) to respond. 

RELEASE TIME: t, is defined as the maximum time allowed for the logic ievel to be present at the logic input prior to the clock transition from iow io high 
in order for the flip-flop(s) not to respond. 

RECOVERY TIME FOR MR: t..-(MR) is defined as the minimum time required between the end of the reset pulse and the clock transition from low to high 
in order for the flip-flop(s) to respond to the clock. 


Figure 3 Figure 4 
PROPAGATION DELAY — PROPAGATION DELAY — 
CLOCK TO Q, OR @, CLOCK TO Q; OR Q; 
OUTPUT VS TEMPERATURE OUTPUT VS TEMPERATURE 


eesme [TTT 
Smee 


i i 
i 


+ PROPAGATION DELAY - ns 
PROPAGATION DELAY - ns 


tat 7 


2 
55 -35 -15 +5 B&B & 6 8 16 13 55 -35 -5 5 UB OU SS OS 1H 1B 
TEMPERATURE °C TEMPERATURE °C 
Vec=t5V 
Vin 2k 


Sees 


= Te a 


11 
PuLseE | CP 9300 SR Q3p 
GEN a> AK MR Qo 01 Q2 03 GND 
on 
Pulse Generator Output 


1. Switching Time (tpa+ & tpa—) Tests 
Rise Time < 15 ns = 
Fall Time < 15 ns : 
Amplitude ~ 4V CL includes 
Freq. == 2 MHz + 5% at 50% duty cycle CL CL CL CL CL probe and jig 

2. Shift Right Frequency Test ae alt c T a4 capacitance 
Rise Time < 15 ns = = = 


Fall Time < 15 ns 
Amplitude ~ 4V (©) (0) () (©) (0) 
Freq. = 15 MHz with pulse width Vout VouT Vout Vout VouT 


adjustment so that Vin has 
duty cycle of approx. 50%. 


Figure 5 — SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT 
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| FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 | 


Fig. 6a Fig. 6b 
DATA 
SERIAL 
DATA 1.5V 
SERIAL OR DATA 
PARALLEL wx CP aw sonee CP, ae PARALLEL? ee ae a - — 15V 
| cP ye Recta g set tennis re Sa eS ee pial gga site = ws So sane ware Soe Raney a 
tPF ~ eH PEL mL PE - PE 
| | PE 2 yi : fi 1.5y 
OUTPUT —— -— - te - Kone aterm nd BY — 
; tpg (WR) <— : f 
1 | ey ee 
wR — — +— 15V | 
tod- mt = lod¢— = a i 
Mite Ty 3S OUTPUT / \ / 
——> tregiMR)-<— 
Fig. 6c 
| 15¥— hu 33ns rhe 33ne \ / \ f \ 
| VIN 
| vas 1s 3669 ——>\a—— 566 na \ och 
i (PIN 12 OR Ti} ; ; 
| Vout Frequency = % X Vin Frequency 
Figure 6 — SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORMS 
| APPLICATIONS — The 9300 has been designed to be useful in a wide variety of applications. The multifunctional capability of the Fairchild 9300 is illus— 
| trated by the applications shown below. 
| LS/RS SELECT 
| | : Te ve. rr = 
| A | 
RS DATA IN 
| ¢ ey PE Po Pi Po lea j fee "Pg Py = Pa | | | 
Cp 9306 SR Q3 p Bitrese 9300 SR Q D | 
aK MR Qo % Q2 93 {iu Q % %% 33 
. | : RS DATA OUT 
: 
usparaour | te Ne ee Pec hte od 
CLOCK = 
MASTER RESET 
| Figure 7 — EIGHT BIT LEFT/RIGHT SHIFT REGISTER 
This register shifts Left or Right on each shift clock, depending upon the condition of the LS/RS SELECT 
input. If this input is high, Right Shift occurs and if low, Left Shift occurs. 
Jo 7 PARALLEL DATA INPUTS ———————~\_ 
GND | | 
INPUT READ 
REQUEST 
Vcc J PE Po Py Po P3 J PE Po Pi P2 P3 
Cp 9300 SR 0 Cp 9300 SR 
Q3 
Voc pad Q2 93 &3 K MR Qo % 8 2% ——— SERIAL 
Vec | ne ; | ~—~»-= OUTPUT 
| c10ck i 


Figure 8 — SEVEN BIT PARALLEL TO SERIAL CONVERTER 


This parallel to serial converter uses a marker bit, to count the data bits shifted out, so that a parallel load 
enable is generated to Joad the next parallel word for conversion at the correct time. 


ee ee A rer ar rN it +t MMN t-te tenn ry gnc se srr ee re ee SN 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300 


MSD 
SELECTOR 
SWITCH 
E=) OUTPUT 
fin -N 


| Po Py P2 P3 


INPUT Cp 9300 SR 


MASTER 


RESET OUTPUT 


fin = N 


Figure 9 — DIVIDE BY N COUNTER FOR N = 2 to 15 


This counter produces an output pulse for every N.input pulses, where the number N is determined by the 
setting of the slide selector switch as shown or by logic inputs to the parallel data lines from an external 
source. 


LSD 
SELECTOR 
SWITCH 


J PE Po Py P2 P3 


Lf 


Cp 9300 SR 
RMR Qo 2% 2 93 ait 


COUNT SEQUENCE 


wo 
=) 
Oo 


Figure 10-—- TWO DECADE PROGRAMMABLE DIVIDER 


This circuit divides by any number “‘N” from 1 to 100. The selected N is one greater than is shown on the 
slide switches. As an example the switches are showing 56, therefore the circuit will divide by 57 with 
this setting. 


Oreprpe wf oD ~~ oo 
DF ke KS ORF KF CO OC 
Se eS OF HH OO © 
=a Oem OOO OH 
ORF SP OOOOH = 
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9301 


MSI ONE-OF-TEN DECODER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9301 is a multipurpose decoder designed to accept four 
inputs and provide 10 mutually exclusive outputs. The circuit uses TT#L for high speed and 
high fan out capability, and is compatible with all members of the CCSL group of digital 
integrated circuits. 


e Multi-function capability 
e Mutually exclusive outputs 


e Guaranteed fanout of 10 TTyL loads over the full temperature range and supply 
voltage ranges 


¢ High capacitive drive capability 
* Demuttipiexing capability 
© Typical power dissipation of 145 mW 


¢ The input/output characteristics provide easy interfacing with Fairchild DTuL, 
LPDTuL and TI families (CCSL). 


e All ceramic “HERMETIC” 16-pin Dual In-Line® package 
¢ Input clamp diodes limit high speed line termination effects 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to + 125°C 
Voc Pin Potential to Ground Pin —0.5Vto +7V 
Voltage Applied to Outputs for high output state —0.5 V to +Vo¢ value 
Input Voltage (D.C.) —0.5 Vito +5.5V 


ORDER INFORMATION 


Specify U6B9301XXX for 16 pin Duai in-Line package where XXX is 51X for the —55°C to +125°C temp- 
erature range, or 59X for the 0°C to +75°C temperature range. 


*Fairchild patent pending. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


(ev) 
co 
ot 


NOTES: 

1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-driliing dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


Fig. 1 


LOGIC SYMBOL 


Ag A, A2 Az 


01234567 89 


| 9301 | 
| 131211093 4567 
| Vee=PINIG GNO=PINS | 


Fig. 2 


FAIRCHILD 
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| FAIRCHILD MEDIUM SCALE INTEGRATION + 9301 


FUNCTIONAL DESCRIPTION 


The 9301 Decoder accepts four active high BCD inputs and provides ten mutually exclusive active low outputs, as shown by Figure 2. The active low outputs 
facilitate memory addressing when inverting drivers are used between decoder and memory elements such as the 9033. 


The logic design of the 9301 ensures that all outputs are high when binary codes greater than nine are applied to the inputs. 


The most significant A, input produces a useful inhibit function when the 9301 is used as a 1 out of 8 decoder. This is illustrated in the 1 out of 32 decoder 
shown in Figure 9. 


The Truth Table and Loading Rules for the 9301 are shown in Table | and Table II. 


TABLE | — TRUTH TABLE TABLE I! — 
LOADING RULES (1 U.L. = TTL Gate Input Load) 


LLELLUL L HHH HHHHHH 
HLLL H L HH HH HH4HH apie ain 
L HLL H H tL H HHH4HHH 
HHLL H H H L HH H4H4H4H 
L LHL H HHH LHHHHH 
H LHL H H HHH LH HAH H 
L HHL H H H HHH LH4HH 
H HHL H HHH HHHLHH OUTPUTS FANOUT 
Litu H HHH HHH HL H 0,1, 2,3, 4, 5, 6, 7,8, &9 10 ULL. 
H L LH H HHH HHHHHEL 
LHL H | HH HHH HHHHH 
H H LH | HHH H4H4H4H4HH4H 
LL HUH H H H HHH HUHHH 
H L HH H H H HHH H4H4HUH 
L H HH H H H HHH #H4H4HH 
H H HH H HH HH HH4H4HH 
H = High Voltage Level 
L = Low Voltage Level 
TABLE tll — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0V 10%) (Part #U6B930151X) 


a 


LIMITS 


SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS 
‘MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 
V Output High Voltage . 24 Veo = 4.5V, Ioy = —0.6 mA 
0.4 


OH 
Output Low Voltage Voo = 4.5V, Io, = 124 mA 
Vin 
Vit 


2.7 
0.2 0.4 


__ Voc = 5.5V, Io, = 16.0 mA 
ptm | Input High Voltage 
Input Low Voltage : / | Volts Guaranteed input low 
threshold for all inputs 
a awe. | =iio 16] 16 [ma | Veg = 58 
Ip input Load Current —— V, = 0.4V 
—1.24 0.97 -1.24) = —1.24] mA | Voc =45V 
Ip Input Leakage Current 15 60 | 60 uA Voc = 5.5 V, Vp = 4.5V 


| tod4 Turn Off Delay Input to Output 23 (35 ns Vec = 5.0V 
| i Turn On Delay Input to Output 20 830 C= 15 pF 
| See Fig. 8 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9301 | 


TABLE IV — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, V.. = 5.0V 45%) (Part #U6B930159X) 


LIMITS 
CHARACTERISTICS | Sn. 46 | 0°C +25°C 
Ls MIN. MAX. a TYP. 


SYMBOL +75°C 


CONDITIONS 
ws MIN. MAX. att eannas oe 


| at 


Voc = 4.75, loa = = —0.6 mA | 


Output High Voltage Volts 


H 
V, 
input High Voltage Volts Sicranteed input high 
threshold for all inputs 
threshold for ail inputs 


Voc = — : 5, 25V vj { 
a Input Load Current aT Toa oa VoSasv) Ve =045V | 
Loved Input Leakage Current i5 «60 60 BA Veo = 5.25V, VW, =45V 
i —_toay Turn Off Delay Input to Output | 23 35 | jm Voc = 5.0V 
a | Turn On Delay | | Zao O38 | | ns | C= 15 pF | 


| | | | | | | See Fig. 8 | 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS SWITCHING PERFORMANCE 


| 
Fig. 3 | Fig. 6 Fig. 7 
INPUTS INPUT CURRENT VERSUS TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY 
INPUT VOLTAGE VERSUS TEMPERATURE VERSUS TEMPERATURE 
EQUIVALENT CIRCUIT es ry ” 


Voc 


~ TURN ON DELAY ~ ns 


yy 7 INPUT CURRENT - mA 
tag? > TURN OFF DELAY - ns 
Nn 
os 


tor 


r bed ste doy st hot 
x6 i. Bopp} 1 tt See Fig, 5 
|| Ba | Lit ed | Veg + 5.0V | 


C; = 15 pF 


ce “1.0 0 1.0 2.0 3.0 4.0 ? 55-35-15 5 DH HOS 105 15 55 -35 -15 5 (25 45 65 85 105-125 
Vin NPUE ORES NOUS Ty. ~ AMBIENT TEMPERATURE - °C Ty > AMBIENT TEMPERATURE - °C 
Fig. 4 OUTPUT CURRENT VERSUS 
OUTPUTS OUTPUT VOLTAGE 
OUTPUT LOW 
EQUIVALENT CIRCUIT Vecz5V 
Vor = 4.75¥ cc 
OUTPUT LOW 
: _ 2k2 
& VIN 
I = 
—_—_ = 
= a 9301 I0DEC. 
-1.0 70.5 0 0.5 1.0 15 
Vout ~ OUTPUT VOLTAGE - voLTS PULSE GEN CHARACTERISTICS poe oro e Tee 
Fig. 5 OUTPUT CURRENT VERSUS FREQ s 1 MHz ean 
OUTPUT VOLTAGE PULSE WIDTH 100 
OUTPUT HIGH # 100ns Bi2zn109|} 4567 © 
OUTPUT HIGH T T tr=tf < I5ns 
Voc AMPLITUDE 8 4V ~~ 
- PIN 16=5V pe 
. % INCLUDES ALL PROBE AND JIG CAPACITANCE pin g =GND = 
5 VIN 
-35 H i . VouT 
“1.0 0 1. 3.0 5.0 7.0 9.0 . 
Voyr ~ OUTPUT VOLTAGE - VOLIS Fig. 8 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9301 


APPLICATIONS — The 9301 decoder may be used for BCD to Decimal or 3 bit binary to octal conversion as well as many other applications. The 
general purpose nature of the 9301 is indicated by its use in the following applications. 


eye te 2) 


GND 


STROBE 


Ao Ay A2 Az Ao A, Az Az Ao Ai A2 A3 Ag Ay A2 AZ 
i410 DECODER 1/10 DECODER 1/10 DECODER 1/10 DECODER 
930I 930I 930I 930I 


1oO123456789 0123456789 0123456789 0123456789 
e e s A emenme Ka | Ad 
01234567 8 SIONIZ 131415 i6 |I8 20 22 24 26 28 30 
Fig. 9 — ONE-OUT-OF-THIRTY-TWO DECODING 
BCD CODE 
Xo X, Xp Xz x; 
OUTPUT SELECTION 
pew 
a Diait 5421 4221 
Ao 0 


1/10 DECODER 


oon Om om Ff WD 


0123456789 lO 112 13 1415 16 17 18 19 


OUTPUTS 


Decode any BCD code using two 9301 elements. Any 4 bit BCD code may be decoded 
by selecting outputs as shown in the table. 


Fig.10 — DECODE ANY BCD CODE 


FAIRCHILD MEDIUM SCALE INTEGRATION «+ 9301 


ADDRESS. DATA 


“ADDRESS [OUTPUT | 


| A BC | LINE 


0 00 

Ago A; Az Az 1 oo 

I/10 DECODER 010 2 

9301 i to 3 

0123456789 00 ! 4 
oer ire 
Xol Xe | x4 [x6 Xo | oo | : | 

X; X3 X5 X7 X; po bot £ 
eer: eee 


Data may be routed from a source to any of 8 outputs by addressing that output. 
All non-addressed outputs remain high. 


Complements of outputs 0 and 1 are available at outputs 8 and 9 respectively. 


Fig..11— DIGITAL DEMULTIPLEXER 


er Cp LY A PE RS 


Ao Ay A2 Az 


9301 Vio DECODER 
123456789 Each output of the 9301 may be considered a minterm of the input code. 
7 , 7? Several sums of minterms mav he generated aconomicailv usino discrete 


0) 
] T IC gates and one 9301 decoder. 
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OUTPUT P 


oon fa oes es cee A 
ApcD+aBcD ¢ Of Le 
Naty ei ae ioe 
= 2 Sere ee ee 
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OUTPUT @Q 


| 


| Fig. 12—- MINTERM GENERATOR j | 
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9304 
MSI DUAL FULL ADDER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9304 consists of two independent, high speed, binary 
full adders. The adders are useful in a wide variety of applications including multiple bit 
parallel add/serial carry addition, parity generation and checking, code conversion, .and 
majority gating. The circuit uses TTuL for high speed, high fanout operation and is com- 
patible with all members of the CCSL group of digital integrated circuits. 


PHYSICAL DIMENSIONS 


‘gq 
| fois 


NOTES: 
1. Leads are intended for insertion in hole rows on 


¢ Multi-function capability 
¢ 8ns carry propagation delay 
e Complementary inputs and outputs available 


¢ Typical power dissipation of 150 mW 


¢ The input/output characteristics provide easy interfacing with Fairchild DTyL, 
LPDTzL and TTL families (CCSL). 
© All ceramic “HERMETIC” 16-pin Dual In-Line* package 


¢ Input clamp diodes limit high speed termination effects 300" centers. They are purposely shipped with 
“positive” (375) misalignment to facilitate insertion. 
: 2. Board-drilling dimensions should equat your 
practice for a conventional 020 inch diameter lead 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) Fig. 1 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
LOGIC SYMBOL 
Voc Pin Potential to Ground Pin —0.5Vto+7V 
Voltage Applied to Outputs for high output state —0.5 V to +V.- value 
Input Voltage (D.C.) —0.5 Vito +5.5V 


ORDER INFORMATION 


Specify U6B9304XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp- 
erature range, or 59X for the 0°C to +75°C temperature range. 


Vcc = PIN 16 
GND = PIN8 


“Fairchild patent pending 
Fig. 2 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9304 


FUNCTIONAL DESCRIPTION 

The Fairchild 9304 logic block consists of two separate high speed carry dependent sum full adders. This design allows a minimum carry propagation. time 
when the adders are used in ripple carry applications. The adders are identical except that adder 2 has provision for either active high or active low inputs 
at the A and B terminals. The adders produce a low carry and both low and high sum with active high inputs, a high carry and both high and low sum: when 
active low inputs are used. This principle of duality is shown in Figure 12, where the adders are drawn as functional blocks. 


The Truth Table and Loading Rules for the 9304 are shown in Table | and Table II. 


TABLE | — TRUTH TABLES 


ADDER 1 


INPUTS 


: 


H = High Voltage Level 
L = Low Voltage Level 


| 
| 
| 
INPUTS OUTPUTS 
c B AIG S$ S . 
| ie eae ee | reese ee, 
LoL oH H L oH L kL Lot dH HL H 
Lo oH OL H LOH L bk but] H LH 
L HoH L HL L bk oeobkoeH oH L H oL 
; HL Ly HL OH ho cL # bE LY HR HEL 
| | H Lt oH | L HL | L bL HL 4H | H HL 
| | H OH OL | L HL | | L obcLoeH oH OL | H L ou 
H H H L L oH ; 
J HoH 7 | iL 2 8 WY Mop Re ang 
L oH L L Lj H HEL 
L HL tL 4H H L oH 
LH L H oL H H oL 
- L H L 4H 4H| 4H L ou 
L H HL Lj} H HL | 
| . L H oH L 4H | H HL | 
TABLE it — L eH oH oH oL H ow L 
LOADING RULES (1 ULL. = TTuL Gate Input Unit Load) | tes OY ly | Oy) et | 
1 & L L L L | H L H | 
L 
| INPUTS LOADING | | ae | : ‘aoe | 
fH b-L kL eH oL L oH L | 
| A,B&C 4AULL. H L ‘a H H L L oH | 
} H it H kL Hj} H Lo | 
H bL H 4H L L H L | 
H &t H 4H 4H L HL 
OUTPUTS FANOUT H H L Lot H L oH 
FA1 Co 7ULL. H H LL tL 4H | oe 
| — — H H L HAH Lj H L oH 
a 9U.L. pH wot H Hy t WL 
S 10ULL | H H H L Lj HL H 
| - | | H HH #H &- H H L oH 
| H H 4H 4H L H L 4H I~ 
| H H 4H 4H H -L H 
| 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9304 


TABLE Ili — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vic = 5.0V 410%) (Part #U6B930451x) 


LIMITS 


SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Vou Output High Voltage 2.2 24 2.7 24 Volts | Vag = 4.5 V, I, = —1.2 mA (Pins 7 & 9) 
Voc = 4.5 V, lay = —1.08 mA (Pins 6 & 10) 
Voc = 4.5 V, lop, = —0.84 mA (Pins 5 & 11) 


Vor Output Low Voltage 0.4 | Volts | Voo =5.5V, Io, = 16 mA (Pins 7 & 9) 
lo, = 14.4 mA (Pins 6 & 10) 
Io, = 11.2 mA (Pins 5 & 11) 
Voc = 4.5V, Io, = 12.4 mA (Pins 7 & 9) 
lo, = 11.2 mA (Pins 6 & 10) 
lo, = 8.7 mA (Pins 5 & 11) 
Guaranteed input high 
threshold for all inputs 


Guaranteed input low 
threshold for all inputs 


Volts 


Input Load Gurrent —1.6 —1l1 —1.6 —1.6 
Input Load Current 


Input Load Current —1.24 097 —1.24 =H A Vv. =45V 
Input Load Current —4,96 —3. _ = ~ —4.96 , ™ cc" 
input Leakage Current 60 Voc = 5.5V, Vp = 4.5V 
Input Leakage Current 0 aie 


V_ = 0.4V 
Vp = 5.5 Von 
other inputs 


ona on other inputs 


are = 5.0V 
C, = 15 pF 
See Fig.11 


TABLE IV— 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Veg = 5.0V +5%) (Part ##U6B930459x) 
Voc = 4.75V, lo, = —1.08 mA (Pins 6 & 10) 
Output Low Voltage 0.45 0.45 | Volts | Voc = 5.25 V, 15, = 16 mA (Pins 7 & 9) 
lou = = 14.4 mA (Pins 6 & 10) 
lo, = 11.2 mA (Pins 5 & 11) 
Voc = 4.75 V, lo, = 14.1 mA (Pins 7 & 9) 
lo, = 12.7 mA (Pins 6 & 10) 
lo, = 9.85 mA (Pins 5 & 11) 
input ee eae Voltage Volts | Guaranteed input high 
lr Input Load Current —16 —10 —1.6 —16 Voc = 5.25 V, V_ = 0.45 V 
4 i, Input Load Current 6.4 —4.0 -—64 —6.4 Vp = 5.25 V on other inputs 
I, Input Load Current —141 —0.9 —1.41 —1A4l Voc = 4.75 V, Vp = 0.45V 
4 I, Input Load Current —5.64 wi 6 = 64 —5.64 v = 5.25 V on other inputs 
= 5.0V 
5 GG 
eee 
See Fig. 11 
t ba lta, | tS tos PEs Pt is | g. 


LIMITS 
SYMBOL CHARACTERISTICS Paine i ae aoe UNITS CONDITIONS 
MIN. re MIN. _ TYP. Pere eae MAX. 
Vou Output High Voltage 2.4 24 3.0 2.4 Volts | Veg = 4.75V, 15, = —1.2 mA (Pins 7 & 9) 
Voc = 4.75V, lop, = —0.84 mA (Pins 5 & 11) 
Vin 
threshold for all inputs 
Vin Input Low Bernsen Sil Le 0.85 | Volts | Guaranteed input low 
threshold for all inputs 
Ip Input Leakage Current 60 Voc = 5.25 V, Vp = 4.5V 
4 ip Input Leakage Current ii 240 Ground on other inputs 
5a MS se es 
Pe 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT CURRENT VS INPUT VOLTAGE 
FIG. 4 PINS 13, 14 


0.5 - 
| Vogt 5.00 | 


- a rae —t--— ce ean oe 
| : 


INPUTS 


. EQUIVALENT CIRCUIT 


< 0.5 
« 7. 
= = 
Aa : 
Fo = 
x wa 
a a 
3 s 
vo 
= oO -1.5 
= ie 
a => 
4 a 
— =z 
: a 
= z 
: a Pj 
3.5 t 


Ps 
oa ee pep — 
toi | 
“45 : : | 
“1.0 0 L020 3.0 325 ‘ a ag ae ks 


Vyy > INPUT VOLTAGE - VOLIS Vin ~ INPUT VOLTAGE - VOLTS 


QUTPUT CURRENT VS OUTPUT VOLTAGE 


OUTPUTS : FIG. 5 LOW STATE 
LOW STATE HIGH STATE SWeovl tbat be Pot 
Vec Ta= °C tT ami aee i ery a 
50 Hl 1 “3 2 
I | E 10 5 
—_ ‘sof 5 
es : 
bo =P Z 
eo Fa Jt “3.6 6.8 0.2 € 8,2 6.6 ig 4 “hoy-@ 18 a8 5.0 7.0 9.0 
= Your - OUTPUT VOLTAGE - VOLTS Vout - OUTPLIT VOLTAGE ~ VOLTS 
Fig. 7 Fig. 8 Fig. 9 Fig. 10 
TYPICAL CARRY TURN ON TYPICAL CARRY TURN OFF TYPICAL ADD TURN ON TYPICAL ADD TURN OFF 
DELAY TIME DELAY TIME DELAY TIME DELAY TIME 
VERSUS TEMPERATURE 94 VERSUS TEMPERATURE : VERSUS TEMPERATURE Ps VERSUS TEMPERATURE 
= ve — 


“ons 


CARRY TURN-OF F DELAY TIME - ns 
~ ADD TURN-ON DELAY TIME - ns 
~ ADD TURN-OFF DELAY TIME - ns 


td - CARRY TURN-ON DELAY TIME 


bars 


Ses cee re Seis i a 


0 . ad | Siaeras Semen etna Gant é A Sieh ee Comms Ua) SOs 
55-35 -15 5.0 3 4 65 8 105 125 55-35-15 5.0 B 4 65 8S 105 125 55-35 -15 5.0 2 4 65 8 15 125 
T, ~ AMBIENT TEMPERATURE - °C T, ~ AMBIENT TEMPERATURE ~ °C Tq ~ AMBIENT TEMPERATURE ~ °C 
V 
os VouT1 | 
Vi ' 
IN BY 15 V 
“pet sft 
15V 5V 
VouTi : 


Vec = PIN 16 
GND =: PINS 


FREQUENCY ~ 2.0 MHz ~ 
PULSE WIDTH ~250-ns }-. — -- ~-} - ~~ 
RISE TIME < 15 ns 
FALL TIME <15 ns 
AMPLITUDE = 4.0 V 


*INCLUDES PROBE AND JIG 
| CAPACITANCE Voc | 


| Fig.11-—- SWITCHING TIME TEST CIRCUIT AND WAVEFORMS | 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9304 


APPLICATIONS — The 9304 dual adder has been designed to be useful in a wide variety of applications such as addition, parity generation and 
checking, code conversion, majority gating and other applications for which this combination of logic gates may be useful. The multifunctional 
capabilities of the Fairchild dual adder can be seen from reference to the applications shown. 


4FA 


c ) uh 6©BUA 
930 2 
Ss S ’ 

O) 


O © 

Cc .6UOUBTC‘é#@AA 

9304 FAl 

Ss S$ Cg 
0 


The principle of duality allows 2 ways of representing each adder. The circuit is the same in both cases but the logic diagrams differ. The dual 
diagrams facilitate logic design and allow a greater understanding of the capabilities of the device. 


PROPAGATION DELAY AND 

PACKAGE COUNT AGAINST 
Cin X1 Y] Xp Yo X3 Y3 WORD LENGTH FOR 

RIPPLE CARRY ADDITION 


Fig.12— FUNCTIONAL BLOCK REPRESENTATION 


cB A B.A c BA , 2 
9304 FA 1 9304 FA 2 9304 FA1 a = 
$s S§ Co S$ S$ Co Ss S$ Co ri 7 
e. e e CS © air’ z i 
$1 $1 So 532 $3 $3 
NUMBER OF BITS 
Fig.13— RIPPLE CARRY PARALLEL ADDITION Fig. 14 
Shown above is a high speed ripple carry parallel addition scheme. The curve shows propagation delay of the ripple Carry Adder drawn 
Only one and-or-not gate relay is incurred at each stage allowing a in Figure 5. Plotted on the same diagram is a curve showing the 
typical addition speed of (N+-1) x 8 ns, where N is the number of bits low package count resulting from this Ripple Scheme. 


in the word. A similar scheme will work if the negation inputs are used, 
and the design acts as a subtractor when the complement of one vari- 
able is provided. 


Ay By Cx Dy Ex Fx 


Cc B A 
9304 FA1 
S Co 
© 


Ca 
TO STAGE 
Ch xt] 


Fig. 15 — ADDITION OF SIX VARIABLES 


The above design shows how the 9304 can be used in carry save arithmetic. Six input variable are reduced 
to two where they can be added in a parallel adder. Delay between inputs and outputs is typically 50 ns, 
allowing extremely high speed computation. Additional variables may be added or the concept can be ex- 
tended to multiplication, division, and various other arithmetic operations. 


Ag Ay Ao 


c BOA 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


9304 FA1 9304 FA 2 
S$ $§ Co $ S$ Co GND. 
c BA c BOA 
GND: 9304 FA2 | | | 9304 FA1 
| S S$ Co | | SS Co] 
| Bo By) 
ODD PaRity| EVEN PARITY 
Fig. 16 — BYTE PARITY GENERATION OR CHECKING Fig. 17 — 4 BIT PARALLEL GRAY TO BINARY CONVERSION 
_ The 9304 can be used for parity checking or generating. The above A 4 bit parallel binary to gray conversion is shown. The adders can also 
| design uses 2 9304’s to generate parity for an 8 bit byte or check be used for other cyclic code manipulations. 


parity over 9 bits. The delay from input to odd parity is typically 35 ns. 

Additional adder blocks can be used to generate or check parity over 
larger word lengths. The concept can also be used for hamming and 
i cyclic code generation and checking. == 
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9306 
MSI UP/DOWN BCD COUNTER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9306 is a high speed synchronous 8421 BCD up/down decade counter. It is 
a synchronously presetable, multifunctional MSI building block useful in a large number of counting, digital 
integration, and conversion applications. Seven decades of synchronous operation are obtainable with no 
external gating packages required through an internal carry look-ahead counting technique. 


PHYSICAL DIMENSIONS 


FEATURES: 

¢ SYNCHRONOUS COUNTING AND PARALLEL ENTRY 

e DECODED TERMINAL COUNT 

e BUILT-IN CARRY/BORROW CIRCUITRY 

¢ TYPICAL POWER DISSIPATION OF 350 mW 

e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, 
LPDTuL, AND TTL FAMILIES (CCSL). 

¢ ALL CERAMIC HERMETIC 24 PIN DUAL IN-LINE PACKAGE 

e INPUT DIODE CLAMPING 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto+7V 
Voltage Applied to Outputs for high output state —0.5 V to Vo, value 
Input Voltage (D.C.) —0.5Vto +5.5V 
ORDER INFORMATION — Specify UGN9306XXX for 24-pin Dual In-Line package where XXX is 51X for the LOGIC DIAGRAM 


-~55°C to +125°C temperature range, or 59X for the 0°C to 75°C temperature range. 


23 2 21 2 19 


Voc — Pin 24 
Gnd — Pin 12 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9306 


Note: CE = CE,* CE,* CE, CE,* CE, CE, 


FUNCTIONAL DESCRIPTION —A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation 
is obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S inputs. During the low to high 
transition of CP, first the data inputs (R and S) are inhibited, so that a later change in the input data will not affect the master; secondly, the now 
trapped—information--in -the--master is-transferred-io the -siave-and is-fefiected at -the outputs‘ When- the transfer is compteted both the masterand ~~ [— 
the slave are steady as long as the clock input remains high, and regardiess of the iogic state ai any other input to the device. During the high to | 
| low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the 
data inputs (R and S$) are enabled so that new data can enter the master. As a result of this synchronous operation higher clock frequency is | 
possible and much less external logic is required in most applications. Mode selection is accomplished as shown in the table below. However, several | 
restrictions are placed on the manner of selection. First, the transition of CE from high to low or of PE from low to high may only be done when CP 
is high. Second, any change of CD must be done only when CP is high. The remaining transitions may be made by following the setup and release | 
times specified under “Switching Characteristics.” | 
| | 
| 
MODE SELECTION SCHEME LOADING RULES 
(1 U.L. = 1 TTL input gate load) 
presetting INPUT FAN IN 
| | o| o| 1 | _ presetting CD, CE, CE,, CE,, 1 Unit Load | 
| Jo] 1] o| resetting 7 CE;, CE,, CE, 1 Unit Load | 
O-}. Df d-\|, -(Presetting CP, PE 2 Unit Loads | 
ie a a tee | count up p ee | 
1/0] 1 count down Por Pi Poy Ps /s Unit Load | 
i 1; § iid change 
| | i | 0 | 0 | senane | OUTPUT FAN OUT 
| Q, Q;, Q,, Q3, TC 6 Unit Loads | 
| | 
| 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V +10%) 


| | | LIMITS | | | 


SYMBOL CHARACTERISTICS +25°C +125°C | UNITS | CONDITIONS & COMMENTS 
| MIN. TYP. MAX. | MIN. MAX. 
Ee Output High Voltge Samad an ad Waa Voo = 45V, loy = -0:36 


Output Low Voltage 0.4 Volts Voc = 5.5V, Io, = 9.6 mA 
Moc ae lou = = 7.44 mA 


= 
Input Low Voltage Volts Guaranteed input low 
threshold for all inputs 
Input Load Current —10 —1.6 
E,, E,, E,, E;, E,, E,, CD 
Input Load Current | —3.2 
CP, PE 
Input Load Current 
Po P,, P., P, 
Input Leakage Current 
E,, E,, E,, E;, E,, E., CD 


Input Leakage Current 
CP, PE 


lp Input Leakage Current 40 7 40 40 BA 
: Po P., P., P 3 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9306 | 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V ake 


LIMITS 
SYMBOL CHARACTERISTICS | o°c +25°C +75°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Output High Voltage 


Vo. Output Low Voltage 


Vie Input High Voltage Voc = 4.75 V, Io, = 8.5 mA - 
Guaranteed input high — 
. threshold for all inputs 


Vit _ Input Low Voltage Guaranteed input low 
a threshold for all inputs 
I; input Load Current —1.6 —1.0 —1.6 —1.6 mA 
E, E,, E,,E;, E,, &., CD 
ya input Load Current —3.2 ~2.0 —3.2 3.2 | mA Voc = 5.25 V 
CP, PE Vv. = 0.4V 
“Al, Input Load Current —1.07 —.7 —1.07 —1.07 | mA 
Py Pi, PoP 
“Input leant Curent | 60 “jo 60 | #460 | pA. bee 
Eo E,, E,, E,, E,, £., CD 
Input Leakage Current 120 20 = =120 120 LA Veco = 5.25 V 
CP, PE Vv, = 4.5V 
Input. Leakage Current 40 7 40 40 pA. 


Pos Pir Pos P; 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL CHARACTERISTICS 


Turn-Off Delay 
“Turn-On Delay 
__ Turn. Off Delay for TC 


Set- _Set-Up Time forCE 
“Release Ti Time fo for forCE ee) 


“Set _ Set-Up Time fe for Data 
_ Release ine for Data 


Release Time for PE 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) to respond. 


RELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) not to respond. 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9306 


‘ge iz 


1.5¥ 


a] = =| |. —ts(08 
1 1 
CE f—-\ =f. ££ 


APPLICATIONS 


PARALLEL INPUT ENABLE 


counr oiection| 


I ccc ! 


Oc 7 


ce UP/OOWN DECADE COUNTER 
a 


cP Toor PP, Pp Py Po Py Pp Py Cope Py Py Pe Pg 
° 5306 Te ° $306 1c “P $306 Tc 
eS cg UP/DOWN DECADE COUNTER = og UP/DOWN DECADE COUNTER i ce UP/DOWN DECADE COUNTER 
4 & o h  % 0 %  % % ir 
COUNT ENABLE mil TO MORE 
| SIGNIFICANT 


| 


Fig. 4 
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9307 
MSI SEVEN SEGMENT DECODER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION -— The 9307 is a Seven Segment Decoder designed to accept 
four inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment 
numerical display. The decoder can be used with seven segment incandescent lamp, neon. 
electro-luminescent. or CRT numeric displays. The 9307 is compatible with all other Fairchiid 
CCSL devices. 


e CCSL COMPATIBLE 

¢ AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES 
¢ LAMP INTENSITY MODULATION CAPABILITY 

e LAMP TEST FACILITY 

e BLANKING INPUT 

e ACTIVE HIGH OUTPUTS 

ALL CERAMIC “HERMETIC” 16 PIN DUAL 

iN-LINE* PACKAGE 


sad le 015 MIN. 


NOTES: 

1. Leads are intended for ‘nsertion in hole rows on 
300° centers. They are purposely shipped with 
‘positive’ (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 tinch diameter lead. 


Fig. 1 


LOGIC SYMBOL 
7126 3 § 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired; 


Storage Temperature 65°C to +150°C 
Temperature (Ambient) Under Bias --55°C to +125°C 
Voc Pin Potential to Ground Pin —O.5Vt0e+7V 
Voltage Applied to Outputs for high output state ~ 0.5 Vio +V.- value Ag A, Ap Ag LTRBI 
Input Voltage (D.C.) —0.5Vto +5.5V 


9307 7S DECODER 


RBO a b 


ORDER INFORMATION | 


Specify U6B9307XXX for 16 pin Dual In-Line package where XXX is 51X for the ~-55°C to +125°C temper- 
ature range, or 59X for the 0°C to +75°C temperature range. 


41312 1110 9 1514 
Vec=PIN 16 
GND=PIN 8 


Fig. 2 


*Fairchild patent pending. 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9307 | | 


genplan et ge re tp A es RN rn tt nen nner tse errant ene rE, 


The 9307 seven segment decoder accepts a 4 Bit BCD 8421 code input and produces the appropriate outputs for selection of segments in a seven 
segment matrix display used for representing the decimal numbers 0-9. The seven outputs (a, b, c, d, e, f, g) of the decoder select the correspond- 
ing segments in the matrix shown in Figure 3. The numeric designations chosen to represent the decimal numbers are shown in Figure 5, together 
with the resulting displays for input code configurations in excess of binary nine. 


The decoder has active high outputs so that a buffer transistor may be used directly to provide the high currents required for incandescent displays. 


_ 4f additional base. drive current is required. externai -resistors-may-be-added. from -the-supply -veltage—te—the seven segment_outputs—of the sea 


The value of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit. 


The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resulting in an easily read- | 
able decimal display, conforming to normal writing practice. In an eight digit mixed integer fraction decimal representation, using the automatic 
blanking capability, (0060.0300) would be displayed as (60.03). Leading edge zero suppression is obtained by connecting the Ripple Blanking Output 
(RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage should have the RBI input © 
grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI input of this decoder stage should be 

left open. A similar procedure for the fractional part of a display will provide automatic suppression of trailing edge zeroes. 


The decoder has an active low input Lamp Test which overrides all other input combinations and enables a check to be made on possible display mal- 
functions. The RBO terminal of the decoder can be OR - tied with a modulating signal via an isolating buffer to achieve pulse duration intensity 
modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cress coupled pair of DTxL gates. 


Fig. 3 Fig. 4 
SEGMENT DESIGNATION TRUTH TABLE 
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H = HIGH VOLTAGE LEVEL 
L= LOW VOLTAGE LEVEL 
X = EITHER HIGH OR LOW VOLTAGE LEVEL 


Fig. 
NIIMEDICFAL ACCICNATINAC 
SCTE a ERE EE bP ae WIRE UE EAS ETS 


Table 1—Loading Rules (1 U.L. = 1 DTzL Gate Input Load) 


Loading (51X & 59X) 
High State | Low State 
Ro, Ai, Aa, As 


Outputs 


| six _| 
Pmedete [a 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9307 | 


TABLE If — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to ee Veco = 5.0 V +10%) (Part ##U6B930751X) 


LIMITS | 


I 
—55°C Lo +125°C UNITS CONDITIONS 
MIN. MAX. | MIN. MAX. | MIN. MAX: 


‘ Volts | Veg = 4.5V Io, 0.0 mA (Pins 9-15) 
3.0 : : 0 Veo =4.5V lo = —70 #A (Pin 4) 
Inputs at threshold voltages (V,, or V,4) 

Volts [Veco = 5.5V Io, = 12.5 mA (Pins 9-15) 
Ilo, = 3.1mA (Pin 4) 

Veco =4.5V Io, =10mA (Pins 9-15) 


Io, = 2.4mA (Pin 4) 
Inputs at threshold voltages (V,, or V\,,) 


Vin Input High Voltage 2.1 1.9 Volts | Guaranteed input high 
threshold for all inputs 

Viv Input Low Voltage 1.1 Volts | Guaranteed input low 
threshold for all inputs 


I- (Pin 3) Input Load Current —6.4 —6.4 —6.4 |V-- = 5.5V V. = 0.4V 
i, (Pins 1, 2, 6, 7) Input Load Current Ve = 5.5 Von 
1, (Pin 5) input Load Current other inputs 


Ip (Pin 3) Input Leakage Current Vee = 5.5V Vp = 4.5V 
Ip (Pins 1, 2, 5,6, 7) ) Input Leakage Current Ground on other inputs 
a (Pins 9-15) Available Output Current —1.4 —1.0 Vout = 0.85V 
Inputs at threshold voltages (V,, or V,,,) 


SYMBOL . CHARACTERISTICS 


Output High Voltage 


Output Low Voltage 


Ic (Pins 9-15) Short Circuit Current /maA | Voy7 = 0.0V Vec = 5.5V 


TABLE Ili — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Veg = 5.0 V +5%) (Part ##U6B930759X) 


LIMITS 

SYMBOL CHARACTERISTICS se CONDITIONS 

ie re MIN. MAX. 

Output High Voltage EEE: Volts Veco = 475V Io, = 0.0 mA (Pins 9-15) 


Veo =4.75V Io = —70 HA (Pin 4) 
Vo. Output Low Voltage 0.45 


Inputs at threshold voltages (V,, or V,,,) 


Veco = 5.25V 14, = 11.5 mA (Pins 9-15) 
lo, = 2.75 mA (Pin 4) 

Veo = 4.75V Io, = 10 mA (Pins 9-15) 
lo, = 2.4 mA (Pin 4) 

Inputs at threshold voltages (V,, or V,,,) 


Vig Input High Voltage 
Vie Input Low Voltage 


1, (Pin 3) Input Load Current 
i, (Pins 1, 2, 6, 7) Input Load Current 
|, (Pin 5) Input Load Current 


Ip (Pin 3) Input Leakage Current 25 . 50 | HA Veco = 9.25 V Ve = 4.5V 
Ip (Pins 1, 2,5, 6,7) | Input Leakage Current 5.0 10 Ground on other inputs 
a (Pins 9-15) Available Output Current —14 —1.0 mA Voyr = 0.75 V Veo = 4.75 V 
| Inputs at threshold voltages (V,, or V,,,) 


loc (Pins 9-15) Short Circuit Current —4.0 mA | Voy, = 0.0V Veo = 5.5V | 
tas Switching Speed — 500 i ns | 
toa Switching Speed 500 | ns | 


Guaranteed input low 
threshold for all inputs 


Veco = 5.25V V. = 0.45 V 
Vp = 5.25 on other inputs 


Iqyy ~ OUTPUT CURRENT - mA 


lour ~ OUTPUT CURRENT ~ mA 


INPUTS 


Equivalent Circuit 


? Vec 


Iyy 7 INPUT CURRENT - mA 


U6B930751X (—55°C to +125°C) 
OUTPUT IN HIGH STATE 


a, b, ¢, d, e, f, g 
OUTPUTS 


lyr ~ OUTPUT CURRENT - mA 


10 0 10 3.0 3.0 7.0 
Voyy ~ OUTPUT VOLTAGE - VOLIS 


OUTPUT IN 


a, b, c, d, e, f, g 
OUTPUTS 


50 
INPUTS AT THRESHOLD VOLTAGES (Vj, or iy) | 


ce ome aN a | 


loyy ~ OUTPUT CURRENT - mA 


0 0.2 0.4 0.6 0.8 1.0 1.2 
Voy ~ OUTPUT VOLTAGE - VOLTS 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9307 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
INPUT CURRENT VERSUS INPUT VOLTAGE 


Ay Aj, Ay, A, INPUTS 


LT INPUT RBuny INPUT 


it) T a t 
ae ome eS eee vias hie chic + Vor Prt wae — 
tt a 
. ae 1 1, 
-0.4 2.94 : : 
2 : < t : , i 
Pa ee 
0.8 = -40|-— 34/1 
= md 
i — : Ss 
2 a 
i; a = 2 
Bi es! = -6.0 5-5. 
{ ‘z e 
“1.6 -8.0 -0, 
°2.0 -10 i 
2.0 -1.6 0 1.0 2.0 3.6 “1.0 Y 1.6 2.0 3.6 2.0 -1.0 0 1.0 2.0 3.6 
Vin - INPUT VOLTAGE - VOLTS Vin 7 INPUT VOLTAGE - VOLTS Viy~ INPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 


RBjour, OUTPUT 


U6B930759X (0°C to +75°C) 
OUTPUT IN HIGH STATE 


a, b, c, d, e, f, 


OUTPUTS RBjour; OUTPUT 


-1.0 o 410 3.0 3.0 7.0 
7 -: 


Vout ~ UUIFUI ¥' 


OUTPUT VOLTAGE - VOLTS 


3.0 5.0 7.0 


LOW STATE OUTPUT IN LOW STATE 
a, b, c, d, €, f, g 
RBjour, OUTPUT OUTPUTS RBjour) OUTPUT 
. INPUTS AT THRESHOLD | 


16 -— : 
| | | AgrAy Ape Ag, RB ny = yp | 
eee ee oo ee 


1 VOLTAGES (Vs. or Vis) 


Ty + 25°C Veg *5.0V 


—— 


Lobes 
Ty? OC Veg *4.75V 


lyr ~ OUTPUT CURRENT - mA 
8 


| guy ~ OUTPUT CURRENT - mA 


0 02 04 06 O08 10 12 0° oe 
Voyt ~ OUTPUT VOLTAGE - VOLTS 


2.4 
Vout > OUTPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 


0.6 0.8 1.0 1.2 0 0.2 0.4 0.6 0.8 1.0 


OUTPUTS 
Equivalent Circuit 


Voc 


ti a 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9307 


Fig. 6—SWITCHING CIRCUIT AND WAVEFORMS 


Pulse generator characteristics: 
Amptitude = 3.0 V 

Freq. = 500 kHz 

Pulse width = 1000 ns 

t.=t,< 15 ns 

*fncludes probe and jig capacitance 


| 
PULSE GENERATOR 
DTWL9946 


O Vog=5.0¥ 


APPLICATIONS = 4234 


Ag Ay AgAg LT RBI 
9307 7S DECODER 


RBOa bocdef g 


ta TO REMAINING SEGMENTS 
VIA BUFFER CIRCUITS 


ty at E.L. Display 
Segment 


TO CATHODE 
OF OTHER SCRS 


Fig. 7 
9307 Seven Segment Decoder driving Electro-Luminescent Display. 


8421 BCD CODE DECADES 


Ay Ag Ag Ag B, Bo By By 


INTENSITY 
MODULATION 


| 


AgAy Ap Ag LT RBI 


9307 7S DECODER 


| 
Vout 
Vin 3¥ 1.3V 
1 
idee : tpd+ | 
i 
Yout 1.3y 1.3 
I 


RBOs bocdeif g 


To remaining segments 
via driving circuitry 


oe es eee 


= Display 
The current sinking Segment 
capability of the 9307 

makes it possible to 

add a resistor externally 

to increase the drive to 

the buffer transistor if needed. 


Fig. 8 
9307 Seven Segment Decoder driving Incandescent lamp Display. 
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9307 7S DECODER 


RBOa bec de f £ 


LEAST SIGNIFICANT DECADE 


OULD ey 


Ag Ay Ag Ag LT RBI 


9307 7S DECODER 


RBOa bec d ef 8 


TO SEVEN SEGMENT DISPLAY LAMPS VIA DRIVING CIRCUITRY 
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9307 7S DECODER 9307 7S DECODER 


RBOa boc d RBOa be det 8B 


toe 1 4‘ rod ’ ! 4 1 1 ot 
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MOST SIGNIFICANT DECADE 


Fig. 9—FOUR DECADE SEVEN SEGMENT INTEGER DISPLAY SCHEME 


This scheme incorporates automatic blanking of leading edge zeroes and intensity modulation using an 
external variable duty cycle signal. 


9308 
MS! DUAL FOUR-BIT LATCH 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The MSI 9308 is a Dual 4-Bit Latch designed for general purpose storage applica- 
tions in high speed digital systems. The 9308 uses TTuL technology and is CCSL compatible. All inputs 
incorporate diode clamps to ground to reduce negative line transients. All outputs have active pull-up circuitry - PHYSICAL DIMENSIONS 
to provide high capacitive drive and low impedance outputs in both logic states to provide good A.C. noise 
immunity. 


750 MAX. 


FEATURES 

© ACTIVE LEVEL LOW ENABLE GATE INPUTS 

e OVERRIDING MASTER RESET 

e 25 ns THROUGH DELAY 

¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH FAIRCHILD 
DTvL, LPDTuL, TTL, AND MSI FAMILIES (CCSL). 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto+7V 
Input Voltage (D.C.) (See Note 1) —O.5Vte +5.5V 
Input Current (D.C.) (See Note 1) —30 mA to +5 mA 
Voltage Applied to Outputs (Output High) —0.5 V to +V.- value 
Output Current (D.C.) (Output Low) +30 mA 


NOTE 1: Either Input Voltage limit or Input Current limit is sufficient te protect the inputs. 


DESCRIPTION OF LATCH OPERATION — Data can be entered into the latch when both of the enable inputs 
are low. As long as this logic condition exists, the output of the latch will follow the input. If either of the 
enable inputs goes high, the data present in the latch at that time is held in the latch and is no longer 
af-ected by the data input. 


23 4 6 8 101415 1618 20 22 


E Dg 0 Dp Dy C Dy Oy Dy D3] 


LOGIC DIAGRAM 
| 


The master reset overrides al! other input conditions and forces the outputs of all the latches low when a 
low signal is applied to the master reset input. S306 4 BIT LATCH ff 9908 4 BIT LATCH 2 
MR Q Q, Q5 O3f fmR Q 0 Q 5 
1 
ORDER INFORMATION — Specify UGN9308XXX for 24-pin Dual In-Line package where XXX is 51X for the | | | [ ui i a 
—55°C ito +125°C temperature range, or 59X for the 0°C to +75°C temperature range. Veo = Pin 24 
Gnd = Pin 12 


Electrical Characteristics on Page 2. 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9308 


TABLE | — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.. = 5.0 V +10%, See Note 1) (Part ##U6N930851X) 


LIMITS 
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 
Vou Output High Voltage 2 4 24 28 24 Volts Veco = 4.5V, Io = —0.6 mA 

Inputs at threshold voltages (V,, or V,,,) 

(See Note 2) 
Voc = 4.5V, Io, = 11.2 mA 
Inputs at threshold voltages (V,, or V),,) 
Input High Voltage Volts Guaranteed input high 

threshold for all inputs 


Output Low Voltage Volts Voc = 5.5V, Io, = 14.4 mA 
(See Note 2) 
Input Low Voltage Volts Guaranteed input low 
threshold for alf inputs 


Input Load Current —1.1 —1.6 Voc = 5.5 V eae =04V 
E,, E, and MR Inputs 
151, Input Load Current . —2.7 —-19 —27 —2.7 a = 0.0 V (See Note 3) 
D Inputs 


Input Leakage Current 
E,, E, and MR Inputs 


Input Leakage Current 


Ip 10 60 60 HA Veco = 5.5V, V2 =4.5V 
1.5, 15 90 90 
D Inputs 


Power Supply Current Voc = 5.0V all outputs low 
inputs disabled 


TABLE Hs— 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vc = 5.0 V +5%, See Note 1) (Part ##U6N930859X) 


LIMITS 


0°Cc +25°C +75°C 
Vou Output High Voltage : Veco = 4.75 V, loyy = —0.6 mA 
Inputs at threshold voltages (V,, or V),,) 
(See Note 2) 
Vee Output Low Voltage 0.45 Voc = 5.25V, Ioyp = 144 mA 
Veco = 4.75 V, loys = 12.7 mA 
Inputs at threshold voltages (V,, or V,,,) 
(See Note x) 
threshold for all inputs 
oe ce a ee —— 
threshold for all inputs 
E,,E, and MR Inputs 
Input Load Current 
Input Leakage Current Veco = 5.25 V, Vp = 4.5V 
E,, E, and MR Inputs 
Input Leakage Current 
D Inputs 
Power Supply Current Veco =5.0V all outputs low 
inputs disabled 


SYMBOL CHARACTERISTICS CONDITIONS 


Input Load Current Voc = 5.25 V pVe=OM5V | = 0.45V 
= 0.0 V (See Note 3) 
D Inputs 


NOTE 1: Units are pulse tested. 

NOTE 2: Output Voltages are guaranteed for either the input enabled or input disabled case. 

NOTE 3: This current is measured at V,,, == 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guarantees that the maximum 
instantaneous current that can flow out of the input at V,,. = 0.4 V is 2.4 mA. 
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| | FAIRCHILD MEDIUM SCALE INTEGRATION + 9308 | 


A.C. CHARACTERISTICS 


9308 SWITCHING WAVEFORMS 


STORING A ONE 
E\= GND 


STORING A ZERO 


acter eee 
Eo 1.5V 1.5V 
—e| tg ~<~— 
I 


=a's|— 


rea—t 6 pe 


1.5V 


Q k 1.5V 


LIMIT (See Note 4) 


# | TIME | DEFINITION 0 MIN. | TYP. | MAX. | UNITS i a 
| i, Min. time that data | X | minus — | ns | | 


| | must be present before 4 | 
enable to not increase t, 


t, Delay from enable to 22 X 
output turning off 


t, Min. enable pulse X 15 —_ ns 
| width to store a ONE | a 
| t, | Min. time that data |x | 5 | —| as | | 
must remain constant | | | 
after removal of enable | 
| t | Min. time that data | X | 0 | — | ns | 


| 
must be present before 
the enable to not increase t, 


Delay from enable 
to output turning on 


Min. enable pulse 
width to store a ZERO 


Min. time that data 
must remain constant 
after removal of enable 


NOTE 4: Limits indicated by X will be shown 


All delays are measured with V.. = 5.0 V applied to Pin 24 and Pin 12 grounded. The active input is driven by a 9002 TTL gate with the output loaded 


with 15 pF. All outputs are loaded with 15 pF. 


on final data sheets. 


LOADING RULES 


| 

t 

AND-OR ENABLE SHOWING ACTIVE LEVEL 
LOW ENABLE GATE UTILITY | 


INPUTS Dp, D,, D,, D; 15 
MR, E,, E, 10 |: 
| OUTPUTS | Oy %r%, 2 | 9.0 | 


APPLICATIONS 


STROBE 


9308 4 BIT LATCH 1 
MR Q% & Q Q5 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9308 


SINGLE MASTER/MULTIPLE SLAVE FLIP-FLOP 
CLOCK 
SLAVE REGISTER ya6t8 
ADDRESS INPUT BUSSES 
9308 4 BIT LATCH 2 f REGISTER 7 
; mR Qy Q, Q 3 : 
e 
E Dg Dy 05 
9308 4 BIT LATCH 1 REGISTER 1 
wr _% Oo 0, 
Oo 
9308 AS A HOLDING REGISTER IN COUNTING AND DISPLAY APPLICATIONS 
O e 
Cep PE Py Py Po P3 CepPE Py Py Py Pa 
Cey 9310 UP DECADE COUNTER TC Cez 9310 UP DECADE COUNTER TC 
CLOCK Ls % % & nelle sd Q 2d 
_ eee 
LO 
E 0p Dj Dp 0g Dy D3 | 
9308 4 BIT LATCH 1 9308 4 BIT LATCH 2 
mR Q 0; Q 03 i Q, 03 
O 
LAMP TEST Lie Be 
fi ]| O Tl e 
Ag Ay Ag Ag LT RBI Ag Ay Ao Ay LT RBI 
9307 7 SEGMENT DECODER 9307 7 SEGMENT DECODER 
RBOa bcd ef g RBOa bedeft g 
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9309 


MS! DUAL FOUR-INPUT MULTIPLEXER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9309 is a monolithic, high speed, duaj four-input digital multiplexer circuit, 
constructed with the Fairchild Planar* epitaxial process. It consists of two multiplexing circuits with common 
input select logic, each circuit contains four inputs and fully buffered complementary outputs. In addition to 
operating as a multiplexer, the 9309 can generate any two function of three variables. Active pullups in the 
outputs ensure high drive and high speed performance. Because of its high speed performance and on-chip 
select decoding, the 9309 may be cascaded to multiple levels so that any number of fines can be multiplexed 
onto a single output buss. The circuit uses TTuL for high speed, high fanout operation and is compatible 
with all other members of the CCSL family of digital integrated circuits. 


FEATURES 

e MULTIFUNCTION CAPABILITY 

e 25 ns THROUGH DELAY 

© ON-CHIP SELECT LOGIC DECODING 

e FULLY BUFFERED COMPLEMENTARY OUTPUTS 

¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTyL, LPDTzL, 
TTuL, AND MSI FAMILIES (CCSL). 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —§5°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto+7V 
Voltage Applied to Output when output is high OV to +V_, value 
Input Voltage (DC) (See Note 1) —0.5Vto +5.5V 
Input Current (DC) (See Note 1) —30 mA to +5 mA 
Current into Output when output is low +30 mA 


Note 1—either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


ORDER INFORMATION — Specify U6B9309XXX for 16-pin Dual In-Line package or U3L9309XXX for 16-pin 
Flatpak, where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the O0°C to +75°C 
temperature range. 


LOGIC DIAGRAM 


9309 
Dual four input multiplexer 
Logic diagram 
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DUAL IN-LINE PACKAGE 
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NOTES: 
1. Leads ave intended for insertion in hole rows on | 
300” centers. They are purposely shipped with 
| “positive” (.375) misalignment to facilitate insertion. 


Fig. 1 
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Fig. 2 


| LOGIC SYMBOL | 


12 1 #0 9 #4 «5 6 7 


Sp'oa ‘ta '2a Iga! foo hy lap gp 
9309 DUAL 4 INPUT MULTIPLEXER 
2, Z| 2p 
 ) 


2 1 


Voc = PIN 16 
GND = PIN 8 


Fig. 3 


*Planar is a patented Fairchild process. 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 


l FUNCTIONAL DESCRIPTION 
The 9309 dual four input multiplexer is a member of the Fairchild family of compatible Medium Scale Integrated (MSI) digital building blocks. It 
provides this family with the ability to select two bits of either data or control from up to four sources, in one package. 


The 9309 dual four input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set by the 
logic levels supplied to the two select inputs. Both assertion and negaticn outputs are provided for both multiplexers. The logic equations for the 
outputs are shown below: 


Z.= loa * 5, "Soth.* 5, © So + |p, ° S) * So + bg, * S, * So 

Z, = Ion * S; * So + Ip % Sy % So + lop & S) * So + by 2 S, * Sp 

A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which the 
data came would be determined by the state of the select inputs. 


TRUTH TABLE 


INPUTS OUTPUTS 
loa I 


lh, ! 


SELECT INPUTS 


So S, 


on 
om 


a 


LOADING RULES 
(1 U.L. = 1 TT gate input load) 


INPUTS LOADING 
Hess llics ya deg 1U.L 


Voor Vibe lobe babe 
So S, 


hae eS ee 
Zt rttrrre es 
a a a El ool 
oS >< DK SO << 
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FANOUT AT LOGIC LEVEL 
OUTPUTS HIGH LOW 


20 ULL. 10 ULL. 
18 ULL. 9 ULL. 


ZRmteretztaorere 
rrtrmamerereer 
PE en ae OE 
>< oe >< >< DE rm > 
oo Drm KOK OO 
= orm >< >< >< > Oo 
= 9 mae” “2 ee Ma aa OD aed 
rmenrerste sz 


L = low voltage level 
H = high voltage level 
X = either high or low logic level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


Voc 
EQUIVALENT CIRCUIT 
i | . 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 


INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 
ae sa T | [ee 
tt ea lane 
7 ees I a a 
2.0 a 


jy INPUT CURRENT - mA 


uf 
» a 
eo 
lyr ~ OUTPUT CURRENT - mA 


0.5 1.0 0.5 
Vin ~ INPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE “VOLTS 


Fig. 5 Fig. 6 Fig. 7 


FAIRCHILD MEDIUM SCALE INTEGRATION 9309 


ELECTRICAL CHARACTERISTICS® (T, = —55°C to +125°C, Voc = 5.0 V + 10%) (Part No. UXX930951X) 
| LIMITS 


| SYMBOL CHARACTERISTICS "55°C 495°C ~ 4-125°C 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Vou Output High Voltage é 24 27 24 Volts 1 Voc =45V Io, = —1.2 mA (Pins 1 & 15) 
Veco =4.5V  loy = —1.08 mA (Pins 2 & 14) 
Inputs at threshold voltages (V,, or V,,,) 
| as per truth table 


Vor Output Low Voltage 0.4 0.4 | Volts | Vog=5.5V Io, = 16.0 mA (Pins1&15) 
lo, = 14.4 mA (Pins 2 & 14) | 


}uNITS[ ~~ = ss CONDITIONS re 


Veo = 4.5V lo. = = 12.4 mA (Pins 1 & 15) 
fo, = 11.2 mA (Pins 2 & 14) 

Inputs at threshold voltages (V,, or V,,4) 

as per truth table 


Guaranteed input high threshold for all inputs 


Input Low Voltage 0.8 roa [08 [volts Guaranteed input low threshold for all inputs 


I; (all inputs) Input Load Current —1.6 —11 —1.6 —1.6 Veco = 5.5 V V-=04V 
Input selected 


Ip (all inputs) | Input Leakage Current Voc = 5.5V Vp =4.5V 
Input not selected 
-_ Current Voc = 5.0V All inputs high 
toa4 (Sp toZ,) | Switching Speed 
tog Sy to Z,) Switching Speed 


| 
| 
| 
| 


Voc = 5.0 V, C, = 15 pF, See Figure 5 


*Pulse tested 


ELECTRICAL CHARACTERISTICS* (T, = O°C to +-75°C, Voc = 5.0 V 45%) (Part No. UXX930959X) 
LIMITS 


SYMBOL CHARACTERISTICS 0°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Output High Voltage : : i . Voc = 4.75 V Io, == —1.2 mA (Pins 1 & 15) 
Veo = 4.75 V lop, = —1.08 mA (Pins 2 & 14) 
Inputs at threshold voltages (V,, or V,.,) 
as per truth table 
Output Low Voltage F : F 0.45 | Volts | Veg = 5.25V Io, = 16.0 mA (Pins 1 & 15) 
lo, = 14.4 mA (Pins 2 & 14) 
re = 4.75 V Io, = 14.1 mA (Pins 1 & 15) | 
lo, = 12.7 mA (Pins 2 & 14) 
| teats at threshold voltages (V,, or V,,,) 
as per truth table 


Input High Voltage | 18- 1.6 Volts | Guaranteed input high threshold for all inputs 
7 | Input Low Voltage 0.85" 0.85 | Volts | Guaranteed input low-threshold for all inputs 


|, (allinputs) | Input Load Current Se 16 Voc =5.25V V,;=045V 
Input selected 

Ip (all inputs) Input Leakage Current LA Voc = 5.25 V Vp =4.5V 
Input not selected 


[aA [Yoc= 0 ia 


toa + (Sp toZ,) | Saticnine Speed 


| V..=5.0V, C, =15pF, See Figure5 


*Puise tested 
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SWITCHING WAVEFORMS 


All input waveforms are output of TTuL 9000 series gates loaded with 15 pF. All outputs are loaded with the same capacitance (referred to as C,) 


and only with capacitance. 


toa; Sp to Z, 
CONDITIONS 
Pins 3, 12 = GND. 
Pin 11 = Voc 


5 
YaSo : 
(PIN 13} tod: —~ tp 

Vi sy 15V 
ns ee Oe 


{Pi 15) 


TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
(So to Z.) 
2 
= 32 
2 
BB. 
T, ~ AMBIENT TEMPERATURE - °C 
Fig. 9 
TURN ON DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

30 
es 
2 
% 20 
zu 
> 10 
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“5.0 
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Tq ~ AMBIENT TEMPERATURE - °C 


Fig. 12 


Fig. 8 — WAVEFORMS 


thai S, to Z, 


CONDITIONS 
Pins 3, 12 = GND. 
Pin 11 = Voc 
YnSo "5 hn 
(PIN T3) a eg tae > ted 
Your? H 
[PIN 14] 1.5¥ 1.5¥ 


SWITCHING CHARACTERISTICS 


TURN ON DELAY TIME VERSUS 
TEMPERATURE 
(Sp to Z,) 


tog ~ (Sy t0Zg) ~ TURN ON DELAY TIME - ns 


T Ay AMBIENT TEMPERATURE - °C 
Fig. 10 
TURN OFF DELAY TIME VERSUS 


AMBIENT TEMPERATURE 
(So to Z.) 


tyy* (Sy to Z,) ~ TURN OFF DELAY TIME - ns 


Ty, * AMBIENT TEMPERATURE - °C 


Fig. 13 


tog* Tog toZ,) ~ TURN OFF DELAY TIME ~ ns 


ty” Sp 102g) ~ TURN ON DELAY TIME - ns 
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CONDITIONS 
Pins 3, 13 = GND. 
Vila 1.54 K Lov 
{PIN 12 tpd— —oi tod+ i 
Your 
{Piw 14) VV 15¥ 


TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
(Io. to Z.) 


Ta - AMBIENT TEMPERATURE - °c 


Fig. 11 


TURN ON DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
(Sp to 2.) 


Ty - AMBIENT TEMPERATURE - °C 


Fig. 14 
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APPLICATIONS 


Ssqlta.!ta_'ea. tsa? _'o ores sates Sy Foy: tnt tow th a | 


Bs.tos ‘a 'os 'a21 Ion ty fon toys ——_— - 
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9309 DUAL 4 INPUT MULTIPLEXER 9309 QUAL 4 INPUT MULTIPLEXER 9309 DUAL 4 PUT MULTIPLEXER 
: i 


re gssa 
‘9309 DUAL 4 INPUT MULTIPLEXER 
' ? 


te % 2 , j - Siz 4%) 2b t a 2p Siz, % 4 2h 
| ) oe | ) ) 'e) ) 


| 


Essa ha te '3a) toe hy oe lane 
$309 DUAL 4 INPUT MULTIPLEXER 
12 4 | % 4, 
‘° 


This diagram shows the interconnection of five 9309 dual four bit multiplexers to provide switching of two bits of data 
from one of sixteen words onto a two bit data buss. The selection of which word will be transferred to the buss is made 
by the address supplied te the S,, S,, S, and S, inputs. As an example: if twelve bit words are to be transferred to a 
twelve bit biiss, the above diagram wouid be repeated six times. Notice that the negative outputs are used at both levels 
resulting in the assertion output (negatiow of the negation) at a higher speed due to the fact that the through deiay is 
less on the negation output. 


If the word selecting address is held in four TTyL flip flops (two dual packages) enough load capability is available to 
select between sixteen, sixteen bit words. ; 


ADOENG PUT ADGEND INPUT 


CARRY IN 


CARRY TO MORE SIGNIFICANT STAGE 
SAY LEFT 


‘SHIFT RIGHT 


OPERATION CONTROL LINES 


| 


-+———_ SHHT RIGHT BUT 


Fig. 13 — GENERAL PURPOSE ACCUMULATOR 


| 
| I | 
| BIT a BITS 
OUT OUT 
‘ Fig. 12 — MULTIPLEXING TWO BITS FROM SIXTEEN SOURCES 


A fast, general purpose accumulator for computer applications is capahie of: 1) shift left; 2) add; 3) shift right and 4) complement operations. Only 
three packages are required to construct two stages of the general purpose accumulator (Figure 1). 


The D input capability of the 9022 is utilized here to allow each flip flop of the accumulator to accept the data as presented by the 9309 multiplexer. 


Under the operation code instructions the multiplexer provides an input to the 9022 from: 1) adjacent stage to the right for a shift Jeft operation; 
2) adjacent stage to the left for a shift right operation; 3) output of adders for add operation and 4) Q outputs of 9022 for the complement opera- 
tion. The operation code at the right of Figure 1 shows the instruction codes to perform the various operations. 


The accumulator should be capabie of 20 io 25 MHz operation. 


S °) 
MASTER RESET 
tLOCK 
1 ACCUMULATOR §«GuTPUL ACCUMULATOR OQUTSUT 
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9309 DUAL 4 BEPUT MULTIPLEXER 
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SC a a 
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SWITCH 


SERIALIZER/PATTERN GENERATOR 


seta te ‘te fat foe iy lap 
9909 DUAL 4 SOFT MULTIPLEXER 
Si 2, hoy 2 uh 
VV 


Oo 


19002 1,9002 


OUTPUT 


Fig. 14 — 16-BiIT PATTERN GENERATOR 


This application illustrates the use of 9309 and 9020 in the design of one channel of a 16 bit pattern generator. Each channel requires 14 9020, 
Y% 9002 and 21/4 9309. Each channel consists of a switch serializer/pattern generator and resynchronizer sections with a modulo 16 binary counter 
common to all channels. 


The two. least significant bits and two most significant bits of the counter contro) the first and second stages of multiplexing respectively. In this 
manner four bits are multiplexed on each of the four lines from the first stage to the second stage. Every four clock times a new input line containing 
four multiplexed bits is selected by the second stage of the serializer thus serializing the 16 input bits from the switches. 


The resynchronizer flip flop is used to eliminate decoding spikes. 


t 
9308 DUAL 4 OHPUT SUL TIPLEXER 


MULTIVIBRATORS 


f, - fg 
9601 
RETRIGGERABLE ONE-SHOTS 


OPERATION CODE LIST Fig. 15 — NON-LINEAR COUNTER 
S, §, INSTRUCTION The rate of the non-linear counter depends on the multivibrator clock frequency 
i 0 0 SHIFT LEFT selected under control of the three most significant bits of the counter. This 
| 1 O ADO makes the count rate a function of both the count value of counter and frequency 
i 0 1 SHIFT RIGHT of clock multivibrator selected. 
1.4 COMPLEMENT Clock multiplexing is accomplished by a 9309 dual 4-input multiplexer and one 
Hach’, b= “o" 9002 quad gate. Eight line segments representing clock rates of the multivibrators 


may be adjusted in slope to approximate a non-linear function. 
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9312 
MSI EIGHT-INPUT MULTIPLEXER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9312 is a monolithic, high speed, eight input digital multiplexer circuit. !t 
provides in one package the ability to select one bit of data from up to eight sources. The 9312 can be used 
as a universal function generator to generate any logic function of four variables. Both assertion and nega- 
tion outputs are provided. TTuk circuitry with active pullups on the outputs provides high speed, high fanout 
operation and is compatible with all other members of the CCSL family of digital integrated circuits. 


LOGIC SYMBOL 


FEATURES 
e MULTIFUNCTION CAPABILITY | 
e 25 ns THROUGH DELAY | 
e ON-CHIP SELECT LOGIC DECODING ¥cc = PIN 16 
e FULLY BUFFERED COMPLEMENTARY OUTPUTS GND = PINS | 
¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, LPDTuL, Fig. 1 


TTL, AND MSI FAMILIES (CCSL). 
| DUAL IN-LINE PACKAGE | 


e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


310 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) is | 
Storage Temperature | —65°C to +150°C po 
Temperature (Ambient) Under Bias = 55°C to +125°C on | 
Voc Pin Potential to Ground Pin —0.5Vto+7V sau 
Voltage annlied to output when outout is high OV to +V.. value 100 | L375 now. | 
Input Voltage (DC) (See Note 1) —0.5 Vto +5.5V yt 
Input Current (DC) (See Note 1) —30 mAto +5 mA 
Current into output when output is iow +30 mA 
Note 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. as 1 | 
ORDER INFORMATION — Specify U6B9312XXX for 16-pin Dual In-Line package or U3L9312XXX for 16-pin 
Flatpak, where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C _ Los oo 
temperature range. 
. NOTE : 
Leads are intended for insertion in hole rows on 
| -300" centers. They are purposely shipped with ; 
“positive” (.375) misalignment to facilitate insertion. 


| Fig. 2 | 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD MEDIUM SCALE INTEGRATION 9312 


FUNCTIONAL DESCRIPTION — The 9312 is a logical implementation of a single pole - 8 position switch with the switch position controlled by the state 


| 
of three select inputs, S,, S,, S,. Both assertion and negation outputs are provided. The enable input (E) is active low. When it is not activated the 
negation output is high and the assertion output is low regardless of all other inputs. The logic function provided at the output is: 
Z= E*(1,°S,°5, 25, + I,°So°S,°S, + 1,°SSeS, + |,*Sp°S,°S, + 1,°S,°5,°S, + 1,*So*S°S, + 1,°55°S,°S, + 1,°So*S,°S,)- 
The 9312 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the inputs, the 
9312 can provide any logic function of four variables and its negation. Thus any number of random topic elements used to generate unusual truth 
tables can be replaced by one 9312. 
TRUTH TABLE LOADING RULES 
ES, S, $ Faas INPUTS LOADING 
HX XXX XXX XXX XH EL Allinputs | LULL. 
L L-ELoLX X X X X XK X H L 
L LE LHX X X X X XK X L oH 
L LbcE-ELuH xX LX X X X XK X H OL 
L LtuoHxX HX X KX X X X L oH 
tL LE H EX X LX X KX XK X HL 
L LHEkLEX X H X X KX K X L oH OUTPUTS FAN-OUT 
L ~LHHX X X LX X X X H OL . 
High 
tL HLL xX X¥ X KX LX XK X HOLL Z 18 9 
L H LEX X X KX H X XK X L 4H Z 20 10 
tL H LHX X X KX X L XK X Ho L 
L H LHX X X XX X H XK X L oH Fig. 4 
tL H H LEX X X X X X L X H L 
L HH LX X X X X X H X LH 
L HH HX X X X X X X LPH L 1 ULL. = 1 Tiul Unit Load 
L HH HX X X X X X XH LH 1 ULL. is defined by the entries 
H = High voltage level Iz and Ir in the table on page 3. 
L = Low voltage level 
X = Level does not affect output 
Fig. 5 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
OUTPUT HIGH OUTPUT LOW 
EQUIVALENT INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 
© Vee 
80 02 
OUT 
| —_ 
IN 
NOT 
SELECTED © / O SELECTED 
= ~0.3V 
al + O OUT 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 
Voc *5.0¥ pS Sts Pinas 
Inputs at gnd. ‘ y 
q é ca 
72.0 5 = ci) 
zg ga e 
3-4,0 . . 30 
‘76.0 rs ee 
8.0 oo - 
2.0 4.0 a 8.0 wr0 1.0 3.0 5.0 70 0 0.5 | LS 2.0 
Vj ~ INPUT VOLTAGE - VOLTS Voyjr - OUTPUT VOLTAGE - VOLTS Voy ~ CUTPUT VOLTAGE - VOLTS 


Fig. 6 Fig. 7 Fig. 8 
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ELECTRICAL CHARACTERISTICS* (T, = —55°C to +125°C, Voc = 5.0 V 10%) (Part No. UXX931251X) 


LIMITS 


—55°C +25°C +125°C 
MIN, TYP. | MAX. 1 MEN. MAX. | 


CONDITIONS 


SYMBOL | CHARACTERISTICS 


| Vou | Ouiput High Voltage | 24 | 24 27 | 24 | Volts | Veo =4.5V Io, = —1.2 mA (Pin15) 
Veco =4.5V  Io,, = —1.08 mA (Pin 14) 
Inputs at threshold voltages (V,, or V,,,) 
ee eee as per truth table 
Voi Output Low Voltage 0.4 0.21 0.4 04 | Volts | Veo =5.5V Io, = 16.0 mA (Pin15) 
Io, = 14.4 mA (Pin 14) 
Veo =4.5V Io, = 12.4 mA (Pin15) 
Io, = 11.2 mA (Pin14) 
| | | | | Inputs at threshold voltages (V,, or V,,,) 
as per truth table 


Input High Voltage a ee (eee Eee 9 Guaranteed input high threshold for all inputs 


i: Input Low Voltage 0.8 Guaranteed input low threshold for all inputs 
I; (all inputs) Input Load Current = 6 —11 —16 —16 | mA | Voc =5.5V Vv. =04V 


—1 | 1.24 —0.85 —1.24 —1.24 | mA Voc = 4.5V Input Selected 


I, (all inputs) Input Leakage Current Veco = 5.5V Vp =4.5V 
Input not selected 
lon 


Voc Current mA Voc = 5.0 V 
a (S, to Z) Switching Speed = = ns Voc = 5.0 V, See Page 4 
t.g— (S,toZ) | Switching Speed . 25 36 ns C, = 15 pF 
*Pulse tested 


ELECTRICAL CHARACTERISTICS* (T, = 0°C to +75°C, Vig = 5.0 V +5%) (Part No. UXX931259X) 


LIMITS 
SYMBOL CHARACTERISTICS o°c 425°C +75°C | UNITS CONDITIONS 
MIN. MAX.| MIN. TYP. MAX. {MIN. MAX. 
Vo 


Output High Voltage Veco =4.75V lo, = —1.2 mA (Pin15) 
Veo =4.75V Io, = —1.08 mA (Pin 14) 


: al inputs) 


Output Low Voltage Voc = 5.25V Io, = 16.0 mA (Pin 15) 
Inputs at threshold voltages (V,, or V,,,) 
| TAI Al —0. a1 —1 A Voc =4.75V | Input Selected 


Io, = 14.4 mA (Pin14) 
| | | | 
| as per truth table 
I, (all inputs) Input Leakage Current Voc = 5.25 V Vp = 4.5V 
| Input not selected 


Inputs at threshold voltages (V,, or V),,) 
as per truth table 
=A75V 14, = 14.1 mA (Pin15) 
lo, = 12.7 mA (Pin14) 
. Input High Voltage eee ee 16 Volts Guaranteed input high threshold for all inputs 
Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low threshold for all inputs 
Input Load Current V. = 0.45V 
(S,teZ) | Se Speed cc = 5.0V, See Page 4 
Switching Speed tae = 15 pF 


bode 


*Pulse tested 
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A.C. CHARACTERISTICS 


A. C. CHARACTERISTICS 


All measurements are made with V.. = 5.0 V applied to pin 16 and with pin 8 grounded. The active input is driven by a 9002 TTL gate with the 
output loaded with 15 pF. Both outputs of the 9312 are loaded with 15 pF. 


tg: S, to Z t,gi I, to Z 
1.5¥ —— —_ —— 1.5V 1.5¥—— SSS —— 1.5V 
INPUT (PIN 11) INPUT (PIN 1} 
zd (Sara ee iaee ae 
OUTPUT (PIN 14) 
1.5V —— 1.5V 1.59 —————_ Se — 15V 
OUTPUT (PIN 15) : 
Other Conditions: Pins 1, 8, 10, 12, 13 = Gnd Other Conditions: Pins 8, 10, 11, 12, 13 = Gnd 
Pin 2 = Vcc through 1.0 kQ Pin 16 = Vcc 
Pin 16 = Vcc 
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 
So to Z 23 S. to Z I, to Z I, to Z 
” | Ver *5.8V ! | Pe Ver *5.0V : ' 
; | all OG A a GG 


tg +'So to Z} - TURN OFF DELAY - ns 


T, = AMBIENT TEMPERATURE - °C 


Fig. 9 


Bor 


S 


d+ "o to Z) ~ TURN OFF DELAY - ns 
i 


ta (Sp to Z) - TURN ON DELAY - ns 
8 


(lg to Z) - TUR ON DELAY - ns 


t 


wn 
i] 


t 


T, ~ AMBIENT TEMPERATURE - °€ 


Fig. 10 


°o 


25 We 
Ty AMBIENT TEMPERATURE ~ °C T, > AMBIENT TEMPERATURE - °C 
Fig. 11 Fig. 12 


tog? 


1.5¥ —— SSS —— 1.5V 
INPUT (PIN 11) ae, are 
OUTPUT (PIN 14} 
1.5V a 2S f —— 1.5V 


Other Conditions: Pins 1, 8, 10, 12, 13 = Gnd 
Pin 2 = Vcc through 1.0 kQ 


Pin 16 = Vcc 


TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 
S to Z 


c—] 


8 


tye Sp to Z) - TURN OFF DELAY - ns 
8 


Ty ~ AMBIENT TEMPERATURE - °C 


Fig. 13 


TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 


S to Z 


Other Conditions: Pins 8, 11, 12, 13 = Gnd 
Pin 1 = Ycc through 2.0 kQ 


Pin 16 = Vcc 
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; 


E to Z E to Z 


tog+ to Z) - TURN OFF DELAY - ns 


ty. lo to Z) - TURN ON DELAY - ns 


Ty ~ AMBIENT TEMPERATURE - 


Fig. 14 


°¢ 
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T, 7 AMBIENT TEMPERATURE ~ °c Ty ~ AMBIENT TEMPERATURE ~ °C 


Fig. 15 Fig. 16 


FAIRCHILD MEDIUM SCALE INTEGRATION 9312 _ 


APPLICATIONS 


The four bit by eight word multi-port memory module shown in the below diagram uses only thirteen MSI packages; four 9308 24 pin dual four bit 
latches, eight 9312 eight input multiplexers, and one 9301 one-out-of-ten decoder. 

The module as shown is capable of simuttaneously reading from two independently specified locations and writing into a third independently selected 
location. The necessary enables are provided so that a number of these modules may be connected together to produce a larger memory. As an example 
a sixteen bit by sixty-four word memory would require thirty-two of the modules shown below. 

By connecting this type of memory to a function generator unit, a processor could be constructed that would execute three address instructions at a 
very high speed on the data contained in this type of memory. In order to utilize the speed of the memory the instructions would also have to be 
contained in fast semiconductor memory. 


A MULTI-PORT MEMORY MODULE 
| 


WRITE WRITE MODULE WRITE ADDRESS A MOOULE ENABLE ADDRESS 8B MODULE ENABLE 
AT: 
DATA ADDRESS ENABLE STROBE VVV Vv YYY 


os M3 ss 
ak 
z” WORD A 2 WORD 8 
pod 5 * ——— 
or | | ait 3 BIT 3 
eae | 
Pr ST 
GiGesns 
an 
ne M2 
ae wi 
| a TE 
| ot é oi 
z H SE 6 BIT 2 oe BIT 2 
oy faaes 
ERS SSRE 14 
i eas a ee 
ae ee |. aT 
oe ° = 
| 3 #8 | ’ 
|S Saar 6 El D 2i. | S 
{ of I a 2 
| | | 2p BIT 1 = BIT 1 | 
128 
of a 
Pa SF 
izes! L | 
an 
s Mo 
» 
re 
28. 
of | * 
2 
os e BIT O BIT oO 
ES 


“All Multiplexer connections are 

similar to Mo and M3 with in- 

| puts to Mo and Mo being the 

Qo outputs of the latches, M: 

—" and Mi inputs being the Q: out- 

puts of the latch, Mz and Mz 

inputs being Qz outputs of the 
latch, etc. 
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APPLICATIONS 
3 BIT COMPARATOR 


Three bits of data to be compared are supplied to the address and select inputs of the 9301 and 9312 respectively. If A,, A,, A,, and B,, B,, B, 
compare, the mutually exclusive active low output of the 9301 1/10 decoder and the selected input of the 9312 multiplexer will be coincidental and 
COMPARE OUT will be high. The COMPARE ENABLE must be fow to permit compare operation. 


3 BIT COMPARATOR INTERCONNECTION DIAGRAM 
Ag Ay Ao Bp By Bp FOR 9 BITS 


Ay 


COMPARE ENABLE 
TO NEXT STAGE 


$301 1 10 DECODER 


Ag Ay Ay 


COMPARE ENABLE 
FROM PRECEEDING 
COMPARE OuT 


Fig. 18 


IMPLEMENTING ANY FOUR-VARIABLE BOOLEAN FUNCTION 


The 9312 eight input multiplexer can (in addition to performing its nominal function) produce any Boolean function of four variables without any 
additional elements if both the assertion and negation of one of the variables are present. If an assertion and negation are not present, one inverter 
may be required. 
The procedure for implementing a four-variable function, along with an example, is shown in the attached diagram. First, consider the function in 
terms of a Karnaugh map. If the Q,, Q, and Q, variable are connected to the S,, S, and S, inputs of the 9312 then the Karnaugh map will be split, 
as shown, into eight sections, with each section corresponding to an input to the 9312. In order to implement the function each input of the 9312 
is connected to one of the following four signals: ground, Voc, the assertion, or negation of the fourth variable. 
The contents of the two squares associated with an input, on the Karnaugh map, determine which connection is made to that input. If both squares . 
contain a zero, ground should be connected to the input; if both squares contain a one, the input should be connected to Vc. If the two squares 
contain a one and a zero then either the assertion or negation of the fourth variable will be required to implement the function. If the single one 
is located in the square associated with the assertion of the fourth variable then the assertion of the assertion of the fourth variable is connected 
to that input, and vice versa. 

| 


Shown in the illustration below is a 9312 decoding the condition of a 9300, producing a one output whenever the register contains two or more 
transitions. The truth table, Karnaugh map and the connection to the 9312 for this function are also shown in the illustration. 


in many applications, using the 9312 to implement general logic functions of four variables will result in a sizeable reduction in package count. 
In many cases use of the 9312 with additional gates to produce functions of more than four variables will also reduce the package count. 


The concept of using the 9312 eight input-multiplexer as a general logic function generator is described by S. S. Yau and C. K. Tang of North- 
western University in a paper presented at the 1968 Spring Joint Computer Conference in Atlantic City, New Jersey. 


REQED. REQ'ED. 
INPUT CONNECT'N. 4 INPUT CONNECTN, 


KARNAUGH MAP OF 
FOUR VARIABLE FUNCTION. 


MULTIPLEXER 
TRUTH TABLE INPUT MAP FOR 


$999, $1=Q1, Sp2Q5 


Fig. 19 FROM THE KARNAUGH MAP OF THE DESIRED FUNCTION 
Ig~l7 CONNECTIONS CAN BE DETERMINED. 
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TTpL9601 


RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The retriggerable monostabie multivibrator or one-shot provides an output pulse 
with high accuracy and a very wide duration range (50 nsec to °¢). It has four DC level-sensitive inputs, two 
are active-level High and two are active-level Low. Designed for high speed operation, the 9601 will respond 
to trigger inputs even when already in its active timing state, and will time itself out from the last input 
pulse received. 


The unique design of the 5601 makes it very useful in applications such as in square-wave and variable 
delay pulse generators, long delay timers, pulse absence detectors, digital low-pass filters, and even FM 
demodulators. 


* HIGH SPEED OPERATION — MAXIMUM INPUT REP/RATE GREATER THAN 10 MHz 

e COMPLEMENTARY DC LEVEL SENSITIVE INPUTS 

e 50 nsec TO 20 OUTPUT PULSE WIDTH RANGE 

© OPTIONAL RETRIGGERING/LOCK-OUT CAPABILITY 

© THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH DTzL, LPDTzL, 
TTzL, MSI, AND OTHER CCSL PRODUCTS. 


ABSOLUTE MAXIMUM RATINGS (above which the usetui jife may be impaired) 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin | —0.5 Vio +8V 
Input Voltage —0.5V to +5.5V 
Voltage Applied to Outputs —0.5 V to +Vc¢ value 


ORDER INFORMATION 
Specify U3196015XX for flat package and U1A96015XX for FAIRPAK package, where 5XX is 51X for —55°C to 
-+-125°C temperature range or 59X for the 0°C to +75°C temperature range. 


PULSE WIDTH CALCULATION 
TPW = 6.36 RC, 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


FAIRPAK OUTLINE 


1 -ek"909 
100 1i9 252 | 
, to 0645 .248 
110 Ez | 
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TYPICAL FLAT PACKAGE 
TOP VIEW 
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LOGIC DIAGRAM 


Vec = PIN 14 Cy 
GND = PIN] 


Pelee eee . 
F-AIRCRrHILED& 
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SEMICONDUCTOR 
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTuL9601 


ELECTRICAL CHARACTERISTICS 0°C to +75°C, V., = 5.0V +5% 


LIMITS 
SYMBOL CHARACTERISTICS o°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. (Note 1) 


Output High Voltage ; 3.4 ‘ Voc = 4.75 V, loy = —0.72 mA 
(Note 2) 

Output Low Voltage : 0.2 0. E Voc = 4.75V, Io, = 10.0 mA 
(Note 2) 

Input High Voltage : d 1.7 Voc = 4.75 V 
(Note 3) 


Input Low Voltage 14 08 : Voc = 5.25 V 
(Note 3) 


Input Load Current —1.0 —1.6 Veco = 5.25V, Vp = 0.45V 


Input Load Current —0.97 —1.24 Veco = 4.75V, Ve = 0.45 V 

Input Leakage Current 15 60 Veco = 5.25 V, Vp = 4.5V 

Quiescent Power Supply Drain 25 Vec = 5.25V 

Negative Trigger Input 25 =50 Voc = 5.0V, Ry = 5 KO 
to True Output C, = 0, C, = 15 pF 

Negative Trigger Input 25 ~=50 Voc = 5.0V, Ry = 5 KQ 
to Complement Output C, = 0, C = 15pF 

Min True Output Pulse Width 65 Vec = 5.0 V, Ry = 5 KQ 

Cy, =0, C, = 15 pF 
Max allowable Wiring Cap Pin 13 (Note 4) 50 Pin 13 to Ground 
Timing Resistor 5 40 


NOTES: 
(1) Unless otherwise noted, 10 KQ resistor is placed between Pin 13 and V,- for all tests. (Ry) 
(2) Ground Pin 11 for V,, Pin 6 or Vo,, Pin 8 
Open Pin 11 for V,, Pin 8 or Vo, Pin 6 
(3) Pulse test to determine V,,, and V,, (min. pw 40 nsec) 
(4) This capacitance, if present, will add to C, in determining output pulse width. 


Vec 


tpd TEST CIRCUIT 
ee 5k21% 


Note: Capacitance 
includes jig and 
probe capacity 


f ~ 1 MHz 
Amp ~ 3 V 
Width ~ 40 ns 
t= tr< 10 ns 
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTypL9601 


ELECTRICAL CHARACTERISTICS —55°C to +125°C, V,, = 5.0V +10% 


| LIMITS | 
SYMBOL CHARACTERISTICS on OBOE... 25°98... 25°C UNITS CONDITIONS. ena 


| +1 ae aa 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. (Note 1) 
i Vou Output High Voltage 2.4 24 3.3 24 Volts Veco = 45V, lou = —0.72 mA 
(Note 2) 
Vor Output Low Voltage 0.40 02 0.40 0.4 Volts Voc =45V, Io, = 10.0 mA 
| (Note 2) 
| Vin Input High Voltage 2.0 2.0 17 Volts Voc = 4.5 V (Note 3) 
| Viv Input Low Voltage 14 0.85 0.85 Volts Voc = 5.5 V (Note 3) 
| Ie Input Load Current —1.6 —1l1l —1.6 —1.6 mA Veco = 5.5V, Vp = O4V | 
; ote input Load Current —1.24 —0.97 —1.24 —1.24 mA Voc = 4.5V, Vp =O4V 
| Ip Input Leakage Current 15 60 60 HA Voc = 5.5V, Vp = 4.5V | 
| log Quiescent Power Supply Drain 25 25 25 mA Voo = 5.5V | 
| Pea es Negative Trigger Input 25 50 ns Voc = 5.0V, Ry = 5 KO 
to True Output Cy = 0, C, = 15 pF 
Ved Negative Trigger Input 25 50 ns Voc = 5.0 V, Ry = 5 KQ 
to Complement Output Cy =0, € =15pF 
Tiesistitth Min True Output Pulse Width 45 65 ns Veco = 5.0V, Ry = 5 KQ 
Cy = 0, ©, = 15 pF | 
Cray Max aliowabie Wiring Cap Pin 13 (Note 4) 50 30 50 pF Pin 13 to Ground | 
Ry Timing Resistor 5 20 5 20 5 20 KQ 


NOTES: 


(i) Uniess otherwise noted, iG K& resistor is piaced between Pin 13 and Vc for aii iesis. (Ry) 
(2) Ground Pin 11 for V,, Pin 6 or Vo, Pin 8 

Open Pin 11 for V., Pin 8 or Vo,, Pin 6 
(3) Pulse test to determine V,,, and V,, (min. pw 40 nsec) 


(4) This capacitance, if present, will add to C, in determining output pulse width. 


LOADING RULES 


INPUT LOAD 

LEVEL FACTOR 
High 1 
Low | 1 

STATE FANOUT 


Low 8 


1 High Level Load = I, 
1 Low Level Load = I, 


| | 
| | 
OUTPUT 
| 

| 
| | 
| | 
| 
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| FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTyL9601 | 


Pulse Width stability over Supply Voltage 
and Temperature Range will depreciate 
slightly using this circuit. 


R= H-.Q, (0.7) (Ry rhae? 
Q, may be any NPN transistor with 
suitable H_, at currents of < 1 mA. 


| | 
APPLICATION HINTS 
A. Extending the Range of the External Timing Resistor R,. 


B. Recommended Method for using Remotely Located Timing Resistors. 


|<— ANY LENGTH —o| 
—=—o Voc 
R -R 
MOUNT AS CLOSE X MAX~"X MIN 
TO THE PIN 
AS POSSIBLE. 
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9622 


DUAL LINE RECEIVER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9622 is a dual line receiver designed to discriminate a worst case logic swing 
of 2 volts from a + 10 volt common mode noise signal or ground shift. A 1.5 volt threshold is built into the 
differential amplifier to offer a CCSL compatible threshold voltage and maximum noise immunity. The offset 
is obtained by use of current sources and matched resistors and varies only + 5% (75 mV) over the military 
and industrial temperature ranges. 


The 9622 allows the choice of output states with the inputs open without affecting circuit performance by 
use of $3. A 130Q terminating resister is provided at the input of the each line receiver. An enable is also 
provided for each line receiver. The output is CCSL compatible. The output high level can be increased to 
+12 V by tieing it to a positive supply through a resistor. The outputs can be wire-OR’ed. 


FEATURES: 


e CCSL COMPATIBLE THRESHOLD VOLTAGE 

e INPUT TERMINATING RESISTORS 

e CHOICE OF OUTPUT STATE WITH INPUTS OPEN 
e CCSL COMPATIBLE OUTPUT 

e HIGH COMMON MODE 

WIRE-OR CAPABILITY 

ENABLE INPUTS 

FULL MILITARY TEMPERATURE RANGE 

LOGIC COMPATIBLE SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec, Pin Potential to Ground Pin —0.5Vto+7V 
Input Voltage +15V 
Voltage Applied to Outputs for High Output State —0.5 Vio +13.2V 
V-¢ Pin Potential to Ground Pin —O.5 Vie —12V 
Enable Pin Potential to Ground Pin —0.5Vio +15V 


ORDER INFORMATION 


Specify U6A9622XXX for 14 pin Dual In-Line package, U319622XXX for 14 pin Fiat package where XXX is 51X 
for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (10-116) Outline 


NOTES: 

1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


FLAT PACKAGE 
TOP VIEW 


FAIRCHILD 


ae Se eee 
SEMICONDUCTOR 
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FAIRCHILD DUAL LINE RECEIVER + 9622 


ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Vic = 5.0 V 410%, V,, = —10 V +10%) (Part No. UXX962251X) 


LIMITS 
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 
Vor Output Low Voltage 0.40 0.25 0.40 0.40 V Voc =4.5V Vep = —1IV 
"Voice = 2.0V lo, = 12.4 mA 
Vou Output High Voltage 2.8 3.0 33 2.9 V Voc = 4.5V Veg = —9.0V 
"Voice = 1L.0V loy = —0.2 mA 
loex Output Leakage Current 50 100 200 HA Veo = 4.5V Vig = —11V 
Igc Output Shorted Current —13 —3.1 —14 -2.15 —3.1 —13 —3.1 mA Veco = 5.0V Vee = —10V 
"Voice = 1.0V Voc = OV 
Leakage Current 8, =4.5V Ve =4.0V = 
Forward Current §,=0V Ve =0V 
Je(-+ Input) + Input —2.3 —167 —2.1 —2.0 mA Veco = 5.0V Vee = —10V 
Forward Current — Input = Gnd Ve =O0V 
te{— Input) — Input ~2.6 —1.87 —24 ~—2.3 mA Veo 8; =5.0V V..=—10V 
Forward Current + Input = Gnd V.=O0V 
ViL(EN ABLE} Input Low Voltage 1.3 14 1.0 0.7 V Voc = 5.0V +10% 
Veg = —10 V +10% 
Vin Differential Input 10 20 10 415 20 410 20 V Voc = 5.0V +10% 
Threshold Voltage Viz = —10V 410% 
Vom Common Mode Voltage —10 +12 +410 V Veco = 5.0V Vee = —10V 
R39 Terminating Resistance 100 130 175 Q 
lec 5 V Supply Current 13.7 22.9 mA Veco = 5.5V Vep = —11V 
S,, + Inputs = 5.5 V, — Inputs = OV 
lee —10 V Supply Current —6.5 —11.1 mA Veco = 5.5 V Vee = —11V 
S,, + Inputs = 5.5 V, — Inputs = OV 
Tie Turn-off Time 38 = 50 ns Veco = 5.0V Vee = —10V 
Vin 0-93 V, R, = 3.9 kQ, C, = 30 pF 
tae Turn-on Time 35 50 ns Veco = 5.0¥ Vee = —10V 


Vix 093.0 V, R, = 0.39 kQ, C, = 30 pF 


"Voice is a differential input voltage referred from A+ to A— and from B+ to B—. 


SCHEMATIC DIAGRAM 


{ 
| (LINE RECEIVER) 
| 
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FAIRCHILD DUAL LINE RECEIVER - 9622 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, V.. = 5.0 V +5%, Vp = —10 V +5%) (Part No. UXX362259X) 


LIMITS 
SYMBOL CHARACTERISTICS +25°C +75°C UNITS CONDITIONS & COMMENTS 
Ss Ne MU = 
Vo. Output Low Voltage 0.45 0.25 6.45 0.45 v Yoo = 478V Vee = —10.5V 
Voice = 2.0V lo, = 14.1 mA 
Vou Output High Voltage aa 3.0 33 2.9 V Veo = 4.75V Vig = —9.5V | 
Vong = 1OV low = —0.2 mA 
loEx Output Leakage Current 80 100 200 uA Veo = 4.75V Veep = —10.5V 
*Voire = 1.OV Voex = 9.25 V 
Igo Output Shorted Current —13 —31 —14 —2.15 —3.2 —13 —3.1 mA Voc = 5.0 V Vee = —10V 
| . *"Voire = L.OV Veo = OV 
| R(ENABLE) Enable Input 5 10 uA Voc = 4.75V Veg = —10.5V 
| Leakage Current S,=4.75V V,=4.0V | 
fee Enable Input mas 296-2455 “15 mA Vog=5.25V Veg = —9.5V | 
| Forward Current | S, =0V V;= OV | 
le(+ Input) + Input ~2.6 —1.67 —2.4 —2.3 mA Veco = 5.0V Veg = —10V 
Forward Current — Input = Gnd V-= OV 
let input) — Input —2.9 —187 —2.7 —2.6 mA Vou S$; =5.0V V_-=—10V 
Forward Current + Input = Gnd Ve = OV 
VifENABLE) Input Low Voltage 1.2 14 1.0 0.85 V Voc = 5.0V +5% 
| Vez = —10V 5% | 
Vin, Differential Input 100 ©=— 2.0 10 #15 20 1060 £20 V Veco = 5.0V 45% | 
Threshold Voltage Veg = —10V 45% 
| Vow Common Mode Voltage 1S £12 +75 V Veco = 5.0V Vee = —10V 
“Voice = 1.0 Vor 2.0V 
| Right Terminating Resistance 91 130 185 2 | 
| lec 5 V Supply Current 13.7 22.9 mA Veo = 5.25V Veep = —10.5V | 
| S;, +/nputs = 5.25 V, —Inputs = OV 
ie —10 V Supply Current 6.5 —11.1 mA Vg = 5.25V Veg =—105V—| 
| S;, +Inputs = 5.25 V, —Inputs = OV | 
tod+ Turn-off Time 38 ~=—100 ; ns Voc = 5.0V Vee = —10V 
Vin 093.0 V, R, = 3.9 kQ, C, = 30 pF 
Eg. Turn-on Time 35 100 ns Veco = 5.0V Vee = —10V 


Viy 093.0 V, R, = 0.39 k2, C, = 30 pF 


tpd+ tpd- 
Vcc B a 
tt 


R VIN i i { 
vm venues Ae 
Vout Ov- - - 


STANDARD USAGE 


DRIVER SYSTEM i NE RECEIVER SYSTEM 
! 
! 
1 
\ 


i | 
: 1 
t 
3 : 
Pee 
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| FAIRCHILD DUAL LINE RECEIVER + 9622 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL OUTPUT LOW VOLTAGE TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS VERSUS LOGIC LEVELS VERSUS 
OUTPUT LOW CURRENT OUTPUT HIGH CURRENT AMBIENT TEMPERATURE 


TYPICAL Voy @ Hoy = -0.2mA 


— — 
WORST CASE Voy; @ gy = -0.2mA 


Voc = 4.5V 
i a “Vv 
; es WORST CASE Ad Igy «12. ci ol 


“5 
pases alt 
Bs] 
BRINE 
a MN 
i\y 

0 0.5 -1.0 “1.5 “2.0 2.5 3.0 0-0 -0 0 MD MO MH MH Lo van 1a 
4 


Voy - OUTPUT LOW VOLTAGE - mW 
Vour OUTPUT HIGH VOLTAGE - vouTs 
Voyt ~ OUTPUT VOLIAGE - VOLTS 


Hoy ~ OUTPUT LOW CURRENT -mA ‘gy ~ OUTPUT HIGH CURRENT - mA T, > AMBIENT TEMPERATURE °C 


TYPICAL OUTPUT VOLTAGE 
TYPICAL Vou: - Vorre TRANSFER VERSUS INPUT CURRENT VERSUS 
CHARACTERISTICS COMMON MODE VOLTAGE INPUT VOLTAGE 


Voy ~ OUTPUT VOLTAGE - VOLTS 
Voyyq ~ OUTPUT VOLTAGE - VOLTS 
HN INPUT CURRENT - mA 


-20 -12 40 0 4.0 12 20 


VorFF ~ DIFFERENTIAL INPUT VOLTAGE - VOLTS Vom - COMMON MODE VOLTAGE - VOLTS Vin - INPUT VOLTAGE - VOLTS 
TURN ON TIME VERSUS TURN OFF TIME VERSUS POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
100 = 300 
woes Vg 5.aV aaa eee es 
LOAD A: a re Gu ZF Mi * 5.0V LOAD A: R) = 5002 C; = 50pF V, = 5.0V ee Pale De fe” 
80 FLOAD B; RL: sone Ey. ee 5.0V = ~ 
3.0V LOAD C ; = 2009 C, = = 3.0V 5 
: Pee ee : =” 
: male ae : 
= = B = 
: | tt WORST CASE WITH LOAD B me re LOAD © Bish Flea y 
S 10, 3 S D 
- eet Z E 
; eo Sel 
: be 
2B a a TYPICAL aan @ i: 45V es “9. as 
a 
2 
“4 Same 
-60 20 0 60 100 140 -60 2 0 24 
Ta ~ AMBIENT TEMPERATURE - °C T AT AMBIENT TEMPERATURE - °C T A - AMBIENT TEMPERATURE ~ °C 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS COMPOSITE DATA SHEET 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 
0°C TO 75°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — Fairchild Diode Transistor Micrologic® (DTuL) Integrated Circuits family uses | 

diode-transistor logic and is designed specfically for integrated circuit technology. The design of these circuits TYPICAL DUAL IN-LINE PACKAGE 
oS : ; (In accordance with JEDEC TO-116) 

offers distinctly superior performance. Some of the advantages follow: 


e HIGH PERFORMANCE WITH A SINGLE POWER SUPPLY - - 5.0 V 

e HIGH NOISE IMMUNITY - -1.0V 

e HIGH FAN-OUT CAPABILITY - - 8-25 

© GATES WiTli 6 k OR 2k PULL-UP RESISTORS FOR GPTIMUM SPEED 

e FAN-OUT AND NOISE IMMUNITY TRADE-OFF 

e LOW POWER DISSIPATION - - 8.5 mW/GATE 

e GATE OUTPUTS CAN BE TIED TOGETHER FOR THE “WIRED OR” FUNCTION 


NOTES: 
1. Leads are intended for insertion in hole rows on .300" centers. They are 
purposely shipp: ae “Sos 2" (.250) misalisnment to facilitate ingertion. 


2. Board-dritling dimensions should equal your practice for a conventional .020 | 
inch diameter iead. 


TOP VIEW 
1S 
= 

ne 


-05 


ca 


—— 


| TYPICAL FLAT PACKAGE | 
| | 


26 
i 
8 


7 


_fx:1875->}<— 26 Max—feri875->| 


ORDER INFORMATION —To order Diode Transistor Micrologic® Integrated Circuits elements specify 
U31XXXX59X for Flat package and U6AXXXX59X for Dual In-Line* package where XXXX is 9930, 9932 etc. 


PIN CONFIGURATION: IDENTICAL FOR DUAL-IN-LINE AND FLAT PACKAGES 


DTyL 9930 ¢ DTpL 9961 


DTuL 9946 ¢ DTyL 9949 
DTzL 9932 ¢ DTuL 9944 


DTyuL 9962 ¢ DTyL 9963 


| 
| 
2 
3 
| 
GND 


TOP VIEW | TOP VIEW TOP VIEW 


§ 14 Voce 


6 6 


7 7 


ii 4 
10 5 
| GND 


TOP VIEW 
1 | 
*Fairchild Patent Pending 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC ®1.C. 


DT»L GATES 


All DTuL gates are positive logic NAND gates or negative logic NOR gates. A variety of gate combinations is available which provides the system designer the 
utmost in logic flexibility and reduces package requirements to a minimum. Gate outputs may be paralleled to perform OR (collector) logic. In addition, gates 
may be cross-connected to form flip-flops, exclusive OR, etc. Gates with 2kQ pull-up resistors offer improved propagation delay times. 


LOGIC DIAGRAM 


E = AeB°C*D-(X) 
F = GeHel-J*(¥) 


GND F 
POSITIVE (NAND) LOGIC 
LOGIC DIAGRAM 


Ay Yoc 
By G; 
Ey Hy 
Ag Fy 
B Go 
Eg Ha 
GND. F2 
POSITIVE LOGIC NEGATIVE LOGIC 


POSITIVE (NAND) LOGIC 
E=AB 
F = GH 


LOGIC DIAGRAM 


A3 Vcc 
B3 3 
Ay E3 
By C2 
C1 Bo 
Ey A2 
GND E2 


POSITIVE (NAND) LOGIC 
E = A-B-C 


TYPICAL 
RESISTOR 
VALUES 


TYPICAL 
RESISTOR 
VALUES 


TYPICAL 
RESISTOR 
VALUES 


R, = 2.00k @ 
R, = 1.75k 2 
R, = 5.00k 2 


R, = 6.00k Q (9930) 
R, = 2.00k Q (9961) 


SCHEMATIC DIAGRAM — ONE GATE ONLY 


DTzL 9930 ¢ DTuL 9961 


SCHEMATIC DIAGRAM — ONE GATE ONLY 


R, = 2.00k & 
R, = 1.75k 2 
R, = 5.00k & 


R, = 6.00k @ (9946) 
R, = 2.00k & (9949) 


DTuL 9946 e DTuL 9949 


SCHEMATIC DIAGRAM — ONE GATE ONLY 


R, = 2.00k & 
R, = 1.75k 2 
R, = 5.00k 2 


R, = 6.00k & (9962) 
R, = 2.00k 2 (9963) 
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DTuL 9962 ¢ DTuL 9963 


FAIRCHILD DIODE-TRANSISTOR MICROLOGICE1.C. 


AVERAGE POWER DISSIPATION = 
VERSUS TEMPERATURE ST CONDITIONS 
{TYPICAL EACH GATE)” 


—r 


AV. POWER DRAIN = Vec ia 


TEMPERATURE - °C 2 


AVERAGE POWER DISS. - MW 


Vec 
R Vin 
15 Vv 13 V 
; = GND. 
930,932 = 
PULSE ik toat --| b— =| bn tpa 
PW > 100ns 15 V 15 Vv 
ao i Bee Your 


GND. 


Voc = 5V,T = 25°C) 

R C, Min. Max. 
(6 k Pull-up) tad + 3.9k2 30pF 25ns 80ns 
(6k & 2k Pull-up) tod 400 2 50pF 10ns 30ns 
(2 k Pull-up) t 


3.9kQ 30pF 15ns 50ns 


| 
| 
Tag — Will be read from input at 1.3 V 
pd+ 


{ 

| 

| 

| OPERATING VOLTAGE 
CHARACTERISTICS 

OUTPUT LOGIC LEVEL — Vo, AND Vo, 


WORST CASE Lieu THRESHOLD LEVELS — V,,, AND V,, CAPACITIVE LOADS 


VOLTAGE - VOLTS 


TIME DELAY VERSUS 


TEMPERATURE - °C CAPACITANCE C - pF 


- 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C. 


DTuL 9932 BUFFER ELEMENT 
DTuL 9944 POWER GATE 


The DTul 9932 is a dual 4-input inverting driver. It features an emitter-follower pull-up which provides a high fan-out device with superior capacitance-driving 
capability. The DTuL 9944 has an output with no internal pull-up. This provides a high fan-out device whose outputs may be tied together to perform the 
“wired OR” function. The 9944 is useful as an interface driver or as a low-power lamp driver. The fan-in of either element may be extended with the use 
of the DT ub 9933. 


SCHEMATIC DIAGRAM OF THE 
DTyL 9932 ELEMENT (ONE SIDE ONLY) 


SCHEMATIC DIAGRAM OF THE 


LOGIC DIAGRAM DTuL 9944. ELEMENT (ONE SIDE ONLY) 


POSITIVE (NAND) LOGIC 
E = AeB-C-D-(X) 
F = GeHeleJ+(Y) 


tpd TEST CIRCUIT FOR DTxzL 9932 ELEMENT 


tpd TEST CIRCUIT FOR DTyL 9944 ELEMENT 


| 
| Vcc Vec 
TEST ELEMENT TEST ELEMENT 
: 2k (944) 
Vin * YIN 
STL 15V X-X 1.3¥ j l VIN 1.5 X-X 13V 
PULSE lin GND PULSE ly GRD 
R tpd+ t— —s*pd- R tod+ rt tpg- ol 
- Your —_ C) Baan freee a | 
20pfT = 20pF 
AH Diodes are FD600 or Equivalent at 25°C | 
C, and Cy inctudes Probe and Jig Capacitance Cy and Co includes Probe and Jig Capacitance 
Voc = 5.0 V, T, = 25°C) (Voc = 5.0V,T, = 25°C) | 
R C Min. Max. R C Min. Max. | 
tra, 9932 5102 500 pF 25 ns 80 ns toa+ 9944 5102 20 pF 15ns 50 ns 
ti. 9932 1509 500 pF 15 ns 40 ns toa 9944 150 2 100 pF 10 ns 35 ns 
TYPICAL tpd + VERSUS TYPICAL tpd + VERSUS TYPICAL tpd — VERSUS 
CAPACITY (9932) CAPACITY (9944) CAPACITY (9932, 9944) 


CAPACITOR C ~ pF 


CAPACITOR C - pF CAPACITOR C - pF 
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DTuL 9945 ¢ DTuL 9948 - CLOCKED FLIP FLOP 


The DT ub 9945 and DTyzL 9948 Clocked Flip-Flops are directly-coupled units operating on the “master-slave” principle. Information enters the “master” while the 
Trigger input voltage is high and transfers to the ‘‘slave’’ when the Trigger input voltage goes low. Since operation depends only on voltage ievels, any sort of 
waveshape having the proper voltage levels may be used as a trigger signal. Rise and fall times aré irrelevant. 


The DTuL 9945 and DTuL 9948 have an improved direct Set and Clear design which allows unhampered asynchronous entry irrespective of signals applied to any 
other inputs. The direct inputs always take precedence, thus simplifying the design of arbitrarily preset ripple-counters and other minimum hardware applications. 


Output buffers provide isolation between the “slave” and the output load, thereby enhancing immunity to signal line noise. The DTuL 9945 incorporates the 
standard 6 k Q output pull-up resistor, while the DT ul 9948 features a 2k © output pull-up resistor for improved rise times, and matched delay between rising 
and falling outputs for capacitive loading up to 100 pF. 


SCHEMATIC DIAGRAM tpd TEST CIRCUIT 


Pulse ino 


| 
| 
| (Vin) 
| 
| 


P.W.>100ns 


GND 


R C, Min. = Max. 
9945 2.00k  30pF 35ns 75ns 


= o—— oe ; 1S 
NOTES: pins 1,8,13 NOT USED J | tod— 9945 330 a 30 pF 35 ns 73 ns 


a) 
ie) 


pee ero cp GND ta, 9948 200k 30pF 20ns  65ns 
DTul 948, RI = 2k ' ta. 9948 3302  30pF 30ns 75ns 
TYPICAL MAXIMUM BINARY 
COUNTING RATE VERSUS TYPICAL POWER DISSIPATION TYPICAL tpd VERSUS 


CAPACITY VERSUS Vec CAPACITANCE 


- ns 


mW 


 - CAPACITANCE - px Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS C - CAPACITANCE - pF 


— z 
| = ' = 
i ‘ z > 
| Pe S < 
oo - rs} 
; 2 € = 
| beers > =z 
1 ras B eS 
| § E : 
i & x 
| : : 
= = 

z 
= 

10 2 500i 500 1000 30 «40 5.0 6.0 7.0 8.0 
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DT.L 9933 EXTENDER 


The DTuL 9933 is a Dual Input-Extender consisting of two independent diode arrays identical in every respect to the input diodes of the DTuL Gate and Buffer 
elements. Good practice dictates that extension interconnection paths be as short as possible to minimize the effects of distributed capacitance on circuit 
performance. 


Typical input capacitance of DTuL 9933 is 2 pF, output capacitance is 5 pF. 


SCHEMATIC DIAGRAM FLAT PACKAGE LAYOUT 
A { 
A t 
B J 
B J 
x -K-+-}t y : : 
c H H c H 
I 
: j : D G 
GND. 
GND. 
LOGIC EXAMPLE FORWARD VOLTAGE VERSUS 


FORWARD CURRENT + 25°C 


% 9930 0f9932 


OO» 


Gr =In 


INPUT CURRENT — mA 


POSITIVE LOGIC E=ABCOGHIJ 
NEGATIVE LOGIC E=A+B+C+D+G+H+I+J 


o 
0 0.2 0.4 0.6 0.8 1.0 
INPUT VOLTAGE — VOLTS 


DTuL 9936 ¢ DTyL 9937 - HEX INVERTER 


The DTul 9936 hex inverter has input-output characteristics identical to the other DTuL gates. Inverters can be cross-connected to form flip-flops or the outputs 
can be paralleled to perform the “wired OR’ function. 


DTuLl 9936 ¢ DTuL 9937 SCHEMATIC DIAGRAM — ONE INVERTER ONLY 
DTuwL 9936 © DTuL 9937 
1 14 Voc 
2 13 


5 10 R, =.2.00k & 
: ' TYPICAL = R, = 1.75k Q 
RESISTOR RR, = 5.00k 2 
ono 7 8 VALUES —R, = 6.00k @ (9936) 
R, = 2.00k 2 (9937) 


TOP VIEW 
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DTL 9951 - MONOSTABLE MULTIVIBRATOR 


The DTyzL 9951 is an integrated monostable multivibrator designed for use with other members of the DTuL family. It provides complementary output pulses 


which are typically 100 ns wide. This pulse width is adjustable by the addition of external components. 


ABSOLUTE MAXIMUM RATINGS 


(above which useful life may be impaired) 


SCHEMATIC DIAGRAM 


Supply Voltage (V.,), 


—55°C to +125°C, continuous: +8.0 Volts 
Supply Voltage (Vec); 

pulsed, <1 second: +12 Volts 
Output Current, into outputs: CO mA 
Current into Pin 10 5.0 mA 
input Forward Current —10mA 
input Reverse Current 1.0mA 


DTuL 9951 
| 
} 
| 
| 
| 


Top VIEW 


INPUT-OUTPUT LOAD FACTORS TO DTyL FAMILY 


| 

| OUTPUT PULSE WIDTH VERSUS 
| EXTERNAL TIMING 

| CAPACITANCE Cx 

{ 


OUTPUT PULSE WIDTH - ps 


“10 ie te : 104 


Cy - EXTERNAL TIMING CAPACITANCE - pF 


RULES FOR USE OF DT»L 9951 


With Pin 9 connected to Vcc and no external capacitor (C,), the output 
pulse width is approximately 100 ns. 


With Pin 9 connected to V.< and an external capacitor (C,) connected 
between Pins 10 and 11, the output pulse width (1) is: 
T= 45 (C, + 20) with C, in pF and T in ns. 


For improved pulse width control, Pin 9 is left open and a stable external 
resistor (R,) of 9k Q minimum to 15 k 2 maximum is connected from Pin 10 
to Voc. The output pulse width is given by the expression: T~ 0.5 R 
(C, + 20) with R, in kQ, C, in pF and T in ns. 


x 


The output duty cycle (pulse width/period) should not exceed 40%. It may 
be increased to 50% by adding a 2k resistor between Pin 11 and Voc. 
Higher duty cycles are obtainable but the output pulse width and perform- 
ance are less predictable. 


The maximum input fall time to trigger: 25 ns for a 1.0-volt swing; 50 ns for 
a 2.0 volt swing; 100 ns for a 4.0-volt swing. 


The AC sensitivity of the inputs may be decreased by connecting a capacitor 
between Pin 5 and ground. 


The minimum pulse width at output Pin 1 is approximately 100 ns. This 
pulse width may be decreased to 50 ns by connecting a 10 k © resistor 
between Pin 5 and Voc. 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C. 


a 
ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 
Supply Voltage (V.,), pulsed, <1 second +12 Volts Input Reverse Current 1.0 mA 
Output Current, into outputs Operating Temperature 0°C to +75°C 
DTuL 9932 & 9944 100 mA Storage Temperature ; —65°C to +150°C 
DTuL, except 9932 & 9944 30 mA 
INPUT-OUTPUT LOADING FACTORS 


lal aell nel 


1 1 2 2 
i 8 lowe 7 
l--- lee 
() (EXT) 0 (EXT) % % 
1/2 DTyl 9930, de DTzL 9961, ‘ si 
1/4 9946, 1/4 9949, % % 
1/3 9962, 1/3 9963, 2 2 
1/6 9936 1/6 9937 
x % 
12 
1 2 
1 z ‘4 
' 25 ) a 
1 
0 


(ExT) 2 2 


1/2 DTuL 9932 1/2 DTzl 9933 DT zl 9945 DT zl 9948 


Supply Voltage (V.-), -55°C to 125°C, continuous +8.0 Volts Input Forward Current —10 mA 
1/2 DT uh 9944 


The number of elements that may be driven by an output terminal may consist of any combination of elements whose summation of input loading does 
not exceed the output terminal driving capability. 


RULES FOR INPUT EXPANSION AND “WIRED OR” CONNECTION 


| 

] 
1 

| DTzL 9933 
EXPANDER ; 
1 
7 5 1 
5% 
1 
; 1 
DTyL $930 ‘‘wired OR’’ DT ul 9961 ‘‘wired OR’ 
ALSO 9946, 9962 ALSO 9949, 9963 

1 
TOP VIEW 1 


4x 1/4 DTul 9946 


at me tet 
oe 


he et ee 
Co ll oll onl 


aul andionl 


¥,9930, 
9961,9932)0 
or9944 


8 (9930) 7 (9961) 
or 25 (9932) 
: RULES 
: 1. Outputs of DTuL gates with 6k Q pull-up resistors, 9930, 9946, and 9962 
i may be tied together for the “wired OR” function. Subtract 1 unit fan-out 
i for each added gate. Subtract 5 fan-outs for 6 added gates. 
¥, 9933 
, 2. Outputs of DIul gates with 2k pull-up resistors, 9949, 9961, and 9963 
may be tied together for the “wired OR” function. Subtract 2 units of fan-out 
EXTENSION OF INPUTS 


for each added gate. 
3. Outputs of DTuL 9932 may not be tied together for the ‘wired OR” function. 
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DTpL9935 
HEX INVERTER 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT- 


GENERAL DESCRIPTION 
The 9935 is an expandable CCSL Hex Inverter. It consists of six DTuL gates without input diodes TYPICAL DUAL IN-LINE PACKAGE 
which are expandable by using external diodes or by using the DTyL 9933 Dual 4-Input Extender 
element, Itisidealfora wide variety of applications, including one-shot multivibrators, latch- 
ing circuits, flip-flops, adders, registers, counters, decoders and many more, 


5 200 MAX. 
[o—.380 max.—=}— NOTE 2 


.020 as | 


= = =| 


| 
| 
i 
FEATURES | 
Expandable Inputs | 
Wired-OR Capability : | 
The input/output characteristics provide easy interfacing with Fairchild LPDTyL, TTyL 
and MSI families (CCSL). | 
e All ceramic "HERMETIC" 14-pin Dual In-Line and CERPAK packages 


NCTE 2 


wax: 


NOTES: 
1. Leads are intended for insertion in hale rows on 300" centers. They art 
purposely shipped with ‘positive” (.350) misalignment to facilitate insertion. 


2. Board-drilling dimensions should equal your practice for a conventional .020. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) anch diner feat: 
Storage Temperature ~65°C to +150°C | 
Temperature (Ambrient) Under Bias ~55°C to +125°C | 
. . : TYPICAL FLAT PACKAGE | 
Vv Pin Potential to Ground Pin -0.5V to +8V : 
cc TOP ViEW | 
Input Voltage -1,5V to Input Diode Breakdown 1 4 
Voltage Applied to Outputs (Inputs Low) -0.5V to Voc Value ee i; 
Current Into Output When Output is Low 30 mA - if 
7 8 
ORDER INFORMATION be1875->4e—.26 MAX—>]~-1875->| 
Specify U3I99355XX for flat package and U6A99355XX for Dual-In-Line package, where 5XX is 05 


51X for -55°C to +125°C temperature range or 59X for the 0°C to +75°C temperature range. 


LOGIC DIAGRAM 


1 2 
| 
3 4 
5 6 
VCC = Pin 14 
9 8 
GND = Pin 7 
1 10 
13 12 


Es 
SEMICONDUCTOR 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS 


-55°C + 25°C +125°C CONDITIONS & COMMENTS 


SYMBOL CHARACTERISTIC won TYP MAX MIN TYP MAX MIN TYP MAX UNITS Vag = 5.0 V +10% 


Vv Output High 2.6 2.6 3.3 2.5 Volts V =4,5V, L., = -180uA 


OH Voltage cc * “OH 
OHA Vir, « Value indicated on this 
Table 
Vv Output Low 0.4 0.3 0.4 0.4 Volts Vo =5.5V, L, =15mA 
OL Voltage OL 
a8 Vou = 4.5V, Ig = 12 mA 
Vin Input High 2.3 2.0 1.8 Volts Input High Threshold with 
Voltage FD600 on Input 
Vin Input Low 1.4 11 0.8 Volts Input Low Threshold with 
Voltage FD600 on Input 
Le Input Load -1.5 “1.5 -1.5 mA V,,=5.5V, V,=0.4 
cc F 
Current ; 
lL Input Load -1.2 -1,2 -1.2 mA V,,.=4.5V, V, =0.4 
CC F 
Current 
ty d+ Turn-Off Delay 25 65 80 ns SEE Figure. 4 
to d- Turn-On Delay 10 30 40 ns SEE Figure 4 


o°c 25°C 75°C units CONDITIONS & COMMENTS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX Voc = 5.0 V +5% 


SYMBOL CHARACTERISTIC 


Output High ‘ . De ; Volts Voc ® = 4,75, lou = -180pA 
Voltage Y= Value indicated on this 


Output Low . . Hi Volts VA,A= @ Bsy, I,, =15.2 mA 
Voltage ere OL 
Vac = 4,75V, Tor = 13.3 mA 
Input High i . ° Volts Input High Threshcld with 
Voltage FD600 on Input 
Input Low i B Volts Input Low Threshold with 
Voltage FD600 on Input 
Input Load . ‘i . mA V,,=5.25V, V_, = 0.45 
cc F 
Current 
Input Load ‘ . : mA V 
cc 
Current 
Turn-Off Delay ns SEE FIGURE 4 


Turn-On Delay ns SEE FIGURE 4 


= 4,75V, V,, = 0.45 


CURVES FOR —55°C TO +125°C TEMPERATURE RANGE 


WORST CASE POWER DISSIPATION 
VERSUS TEMPERATURE WORST CASE OPERATING Vin THRESHOLD VERSUS 
(EACH INVERTER) VOLTAGE CHARACTERISTICS FORWARD DIODE VOLTAGE 


POWER DISSAPATION - mV 
VOLTAGE - VOLTS 


£359 


Vigy 7 HIGH INPUT THRESHOLD VOLTAGE - VOLTS 
n 
o 


i 


0 0.5 Lo 
TEMPERATURE - °C TEMPERATURE - °C Vep ~ FORWARD DIODE VOLTAGE (@ 10 yA) - VOLTS 


WORST CASE HIGH LEVEL WORST CASE LOW LEVEL 
NOISE IMMUNITY NOISE IMMUNITY Vi THRESHOLD VERSUS 
VERSUS TEMPERATURE VERSUS TEMPERATURE FORWARD DIODE VOLTAGE 


D.C. NOISE IMMUNITY - VOLTS 
0.C. NOISE IMMUNITY - VOLTS 


Vy, ~ LOW THRESHOLD VOLTAGE - VOLTS 


TEMPERATURE - °C TEMPERATURE ~ °C Ve ~ FORWARD DIODE VOLTAGE (@1.5 mA) - VOLTS 
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CURVES FOR 0°C TO +75°C TEMPERATURE RANGE 


WORST CASE POWER DISSIPATION 
VERSUS TEMPERATURE WORST CASE OPERATING Vi, THRESHOLD VERSUS 
(PER INVERTER) VOLTAGE CHARACTERISTICS | FORWARD DIODE VOLTAGE 


4.0 


VOLTAGE - VOLTS 


Vig > HIGH INPUT THRESHOLD VOLTAGE - VOLTS 


TEMPERATURE ~ °C TEMPERATURE ~ °C Ven ~ FORWARD DIODE VOLTAGE (@ 10yA) - VOLTS 


POWER DISSIPATION - mw 


WORST CASE LOW LEVEL 
WORST CASE HIGH LEVEL NOISE IMMUNITY Vii THRESHOLD VERSUS 
NOISE IMMUNITY — VERSUS TEMPERATURE FORWARD DIODE VOLTAGE 


2 
—_ 
2 E = ; 
. Ss 
s | SS& 
> = ISS iS _ 
2 2 3 
= = (=) 
= = a 
w ime ae x # 
s Vec ALTSV 3 = 
3 “ 
S05 : 3 
i a ee erie Ser ee = 
i ! ! I | | | | 
0 ! 0 
5 +B +B 5 +5 +75 
TEMPERATURE ~ °C TEMPERATURE - °C Vey ~ FORWARD DIODE VOLTAGE (@ 1.52 mA) - VOLTS 
FIG. 1 FIG. 3 


SCHEMATIC DIAGRAM RULES FOR INPUT EXPANSION AND ‘‘WIRED OR” CONNECTION 


(ONE INVERTER ONLY) 


Ry =2.0kQ 
Re=1.75ka 
R3=5.0ka 
R4=6.0kQ2 


O GND 


6x 1/6 9935 "WIRED OR" For the 
“WIRED OR" function - Subtract 1 
unit fan-out for each added gate, 
Subtract 5 fan-outs for 6 added gates. 


FIG. 2 


LOADING RULES 
EXPANSION OF INPUTS 


OUTPUT | FANOUT 
STATE SIX  59X 


Typical input capacitance of the 9933 is 2.0 pF and 
output capacitance is 5.0 pF. All wiring should be 
kept as possible to minimize effects of distributed 


capacitance on circuit performance. 


mere eR te sheer 


Use FD600 or equivalent expansion, 
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IRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


FIG. 4 
SWITCHING TIME TEST CIRCUIT 


PULSE IN 


= 


todt tpd- 
[Ri [3.9k [4009 | 
C2{| 20pF] 20pF 


(INCLUDES JIG & PROBE 
CAPACITANCE) 


2onr T ag 


Diodes are FD600 


FIG. 5 


RING CIRCUIT FOR MEASURING 
AVERAGE PROPOGATION DELAY 


im or 


T° T+ 


i ie 


ok 2 


r 


C) = 30 pF 
C2= 5pF 


(INCLUDES JIG & PROBE 
CAPACITANCE) 


Vout 
Vm=50% 
ie GND. 
1Otpg 


Diodes are FD600 


PROPAGATION DELAY VERSUS 
CAPACITANCE 
AT —55°C 


ty - PROPAGATION DELAY TIME - ns 


C)- CAPACITANCE - pF 


MAXIMUM PROPAGATION DELAY 
VERSUS TEMPERATURE 

REFER TO FIG. 5 

FOR CIRCUIT 


a 


tad PROPAGATION DELAY TIME - ns 


IN 
vm) Vme2 Vino 
GND (VOLTS) | (VOLTS) 
ee, = -55°C| 1. 15 
vm vm 1.5 1.3 
PROPAGATION DELAY VERSUS PROPAGATION DELAY VERSUS 
CAPACITANCE CAPACITANCE 
AT +125°C AT +25°C 
120 
: as 
2 2 
5 a 
® = 
| 20 
| Cy - CAPACITANCE ~ pF Cy - CAPCITANCE - pF 
| TYPICAL TURN-ON DELAY (t,u_) TYPICAL TURN-OFF DELAY (t,a+) 
| VERSUS TEMPERATURE VERSUS TEMPERATURE 
2 2 
5 ‘s 


TEMPERATURE - °C TEMPERATURE - °C 
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TEMPERATURE - °C 


a 
FAIRCHILD 


ae ie a een ee 
SEMICONDUCTOR 
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DTuL 9941 - DTuL 9951 
MONOSTABLE MULTIVIBRATORS 


DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS (TEMPERATURE RANGE: -55°C to 125°C) 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The DTyL 9941 and DTuL 9951 Monostable Multivibrators are monolithic silicon epitaxial integrated circuits for use with Fairchild Diode- 
Transistor Micrologic’ Integrated Circuits or any other similar DTL logic elements. They provide comp!ementary output pulses which are typically 150 ns wide. This 
pulse width is adjustable by the addition of external discrete passive components. 


Both elements are compatible with the Fairchild DTul Family over the full military temperature range of —55°C to +125°C and witha Vcc supply of 4.0 volts to 
6.0 volts. They can also drive and be driven by Fairchild nl® Integrated Circuit . 


The output pulse width is very stable as either Vcc or temperature (or both) is varied when an external timing resistor is used instead of the internal diffused 
resistor. 


The DTyL 9941 has the same circuit as the DTuL 9951 with the addition of three series diodes from the extender pin (Pin 2) to ground. These diodes give the DTyL 
9941 a DC threshold of about 1.5V which gives the circuit a greater than 2.0V noise immunity. 


PHYSICAL DIMENSIONS TYPICAL DUAL IN-LINE PACKAGE TYPICAL FLAT PACKAGE CONNECTION DIAGRAM 
(In accordance with JEDEC TO—100) (In accordance with JEDEC TO—116) 


: (oi | 
.335_1), pe 
305 - “ | 


.040 
MAX. 


TOP VIEW 


MAX.. 
500 MIN, 
zr 


[1875 }—— 26 MAX—>be-1875->4 


2 es 
| xe_| 


1. Leads are intended for insertion in hole rows on .300” centers. They are 
purposely shipped with ‘positive” (.350) misalignment to facilitate insertion 


(Top View) 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


2. Board-drilling dimensions should equal your practice for a conventional .020 
inch diameter lead. 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 
Supply Voltage (Veo) —55°C to +125°C, continuous: +8.0 Volts SCHEMBTIC DINGEAM | 
Supply Voltage (Vcc), pulsed, <.1 second: +12 Volts H 
Output Current, into outputs 50 mA | wa Se ee ee 
Current into Pin 10 5.0 mA f 
Input Forward Current —10mA ag 
Input Reverse Current 1.0 mA 
Operating Temperature —55°C to +125°C 
Storage Temperature —65°C to +150°C | | 
| | 
| 
| | 
! 


| DTpL9941 only LF bs | 
*Fairchild Patent Pending 


FAIRCHILD 


ee eee 
SEMICONDUCTOR 
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FAIRCHILD DTpL INTEGRATED CIRCUITS 9941 e9951 


FORCING FUNCTIONS 


| | 
| TEST SEQUENCE | 
Test CERPAK Pin no.: 5 1 2 3 4 6 7 9 10 11 14 Note 1 Limits 
No. TO-100 Pin no.: 7 8 9 - 10 1 2 3 4 6 Sense Min. Max. 
1 V. GND Vecu I, 5, 
2 V- Vp GND Vecu 13 5 te 2 |, 
3 Note 2 Ve V- GND Vecu I, 5 |, 21, 
4 GND Ve Vecu In Ip 
5 GND V, GND Vocu I; Ip 
6 Note 2 GND Vp GND Vocu I, Ip 
z is GND GND ee a Vo. 
8 GND GND) Veg Vee V, Voi 
9 lou GND Veet Veer Vs Vor 
10 lon GND GND Vag. Veo. V: Vo 
11 lou GND GND Veer Ve Vou 
12 GND) Vecy GND Vocu Ig lox lox 
13 GND GND GND Vpn Vie ne 
14 GND GND GND Vax Ii4 Max 
15 GND Vocy Vecu V2 Voy Voy 
16 toa-- Pin See Test Circuit, page 3 50 ns 
17 toa+ Pin 6 See Test Circuit, page 3 50 ns 
18 Pulse width Pin 1 (DTuzL9951) See Test Circuit, page 3 90 220 ns 
19 Pulse width Pin 6 (DTuL9951) See Test Circuit, page 3 70 =: 160 ns 
20 Pulse width Pin 1 (DTuzL9941) 90 330ns 
21 Pulse width Pin 6 (DTuzL9941) 70 270ns 
TABLE OF FORCING CONDITIONS TABLE OF TEST LIMITS 


+125°C 
Min. Max. in. . Min. Max. 
mA — .80 : —.75 

mA —3.0 

uA f 10.0 
Volts 
Volts 
mA 
Ipp, = mA 
Imax mA 
V2,,(9951)Volts 
V2, (9941) Volts 


PURCHASING INFORMATION 
To order the elements specify U3IXXX51X for Flat Package, USFXXXX51X for TO-100 and UG6AXXXX51X for Dual-In-Line package ( TO-116 ) where XXX is the 
four-digit number denoting the specific element desired. 
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FAIRCHILD DTyL INTEGRATED CIRCUITS 9941¢9951 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
Voc _ 
| SNPUT 
1.5V 
| | 
| 
5.04 | 
Oo | p+ Pulse ae 
: toa t Pin 6 | i} re 
OUTPUT PIN & j; es aan 3 
! [ 20% 
TP, 
| Rt i {A te), 10% to 90% 
. PULSE GENERATOR (ae has waa | 
soDF ‘Rise = 20ns tea- Pin 1 | 
. tear, = 20ns | pd i 
| T | PULSE HEIGHT = 2.0V aaa haat: \ fm | 
PULSE WIDTH = 2cOns OUTPUT PIN 1 phe SSS : 
4 nt FREQUENCY = 1.0MHz | 
GND GND = CAPACITANCE INCLUDES PROBE AND JIG 10% 
GND ALUDIODES £0100 | FE thige . 10% to 90% 
| TIMING CHARACTERISTICS 
| (Test circuit above is used with appropriate modifications where necessary) 
| 
OUTPUT PULSE WIDTH VERSUS NORMALIZED OUTPUT PULSE | 
EXTERNAL TIMING WIDTH VERSUS SUPPLY NORMALIZED OUTPUT PULSE 
CAPACITANCE C, ~ YOLTAGE WIDTH VERSUS TEMPERATURE 
12 
aes Eeenee 
2 = 5 
; {iii 0.8 | 
Ps in re) 10! -0-0 -2 0 0 # © 8 100 in 1M 
Cy - EXTERNAL TIMING CAPACITANCE - pF TEMPERATURE ~ °C 
NORMALIZED QUTPUT PULSE 
WIDTH VERSUS TEMPERATURE 
USING EXTERNAL TIMING TYPICAL POWER DISSIPATION SWITCHING TIMES VERSUS 
RESISTOR R, VERSUS TEMPERATURE EM PERATURE 
Ry = 10k+1% CONNECTED BETWEEN PIN IO _ 
x R,-200 AND Vee : 
= Cy = 500pF 2 
=‘) PING ISOPEN z : 
| Z = 
z 3 FS 
& = 
a er ae ee ae 


TEMPERATURE - °C 
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FAIRCHILD DTyl INTEGRATED CIRCUITS 99419951 


RULES FOR USE OF DTuL 9941 AND DTyuL 9951 


1. With Pin 9 connected to V.. and no external capacitor (C,), 
the output pulse width is approximately 150 ns. 


2. With Pin 9 connected to V.. and an external capacitor (C,) 
connected between Pins 10 and 11, the output pulse width (T) 
is: T~ 4.5 (C, + 20) with C, in pF and T in ns. 


3. For improved pulse width control, Pin 9 is left open and a stable 
external resistor (R,) of 9 kQ minimum to 15 kQ maximum is 
connected from Pin 10 to Voc. The output pulse width is given 
by the expression: T ~ 0.5R, (C, + 20) with R, in k@, C, in pF 
and T in ns. 


4. The output duty cycle (pulse width/period) should not exceed 
40%. It may be increased to 50% by adding a 2 kQ resistor 
between Pin 11 and Voc. Higher duty cycles are obtainable but 
the output pulse width and performance are less predictable. 


5. The maximum input fall time to trigger: 25 ns for a 1.0 volt 
swing; 50 ns for a 2.0 volt swing; 100 ns for a 4.0 volt swing. 


6. The minimum pulse width at output Pin 1 is approximately 
100 ns. This pulse width may be decreased to 50 ns by con- 
necting a 10 kQ resistor between Pin 5 and Voc. 


USE OF DTyL 9941 AND DTyzL 9951 
WITH MICROLOGIC° INTEGRATED CIRCUITS 


The DTuL 9951 may be operated from a V.c supply of 4.0 to 6.6 
volts. Operation is essentially independent of output resistive and 
capacitive loading. The input triggering action is initiated by a 
negative-going input with an amplitude change of 1.0 volt or more. 
The DTuL 9941 requires the input to go at least one volt below its 
1.5 V threshold. 


RTuL and Low Power RTyl outputs can drive the DT vb 9941 and DT zl 
9951 inputs, provided the output swing is greater than 1.0 volt. 
Either of the outputs of the DIul 9941 and DTul 9951 can drive 
RTwL and Low Power RTL inputs. Fan-out from the DTyl 9941 and 
DTul 9951 is 4 RTuL unit loads and 1 Low Power RTuL unit load, for 
the DTuL 9941 and DTul 9951 Vo, = 4.0 volts. Use of a resistor 
of 5002 to 1kQ2 from the DTuL 9941 and DTul 9951 output to 
Voc will increase fan-out into Low Power RTul, or RTuL. 


INPUT-OUTPUT LOAD FACTORS TO DTuL FAMILY 


Each DTuL 9941 and DTuL 9951 input should be rated at 2 loads. 
Each DTulL 9941 and DTyL 9951 output may drive 10 DTul loads. 


For input-output load factors of other DTzL elements, please refer 
to the DTuL Composite Data Sheet and to the individual DTul ele- 
ment specifications. 


PEE ee RS 
H-AIRCHILD 
ea ee 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TO-100 TYPE CONNECTION DIAGRAM (Top View) 
e(Note 1) 
¥ 


NOTES: 


(1) The Vcc supply pin is not the tabbed pin on the 
DTuLl 9951. 


(2) Connect to Vcc when R external is not used. 
All data in this specification refers to 14-pin Cerpak pin 


numbers except this outline and the 10-pin reference 
numbers in the test sequence on Page 2. 


STABLE MULTIVIBRATOR 


Vcc Vec 
O 
10k + 1% 10k + 1% 


Push to start 


cneve _ ae . (20+Cx) 
foscillation ~*~ 100 MICROSECONDS 
C, IN PICOFARADS 
UTPU 
bt ——+ 
OUTPUT 


VARIABLE DELAY PULSE GENERATION 


Voc Vec 
O) 


—T,;— 


OUTPUT Sone een! ge) eee 
corer kl oo 


Explanation 


The input 9951 determines T;, the time before the initiation of the output pulse. 
The second or output 9951 determines Tz, the output pulse width. 


With Rz = 10 kQ and Ri a 5 kQ potentiometer, Ti is variable over a range of 2 to 3 
and is given by Ti ~ 0.5 (Ri + Rz2) (Ci + 20 pF). 


Similarly, with Rs = 10 kQ and R3 a 5 kQ potentiometer, Tz is ~ 0.5 (Rz + Ra) 
(Cz + 20 pF) and Tz can be controlled by the potentiometer over a range of 2 to 3 
since 10 kQ < (R3 + Ra) < 15 k®. 


A much greater range in T: and T2 is available by varying Ci and Cz. 
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COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


Type Function 

4600/4700 TTL Micromatrix™ Array 

4610 Dual Two-Variable Function Generator 
TTzL9014 Quad Exclusive OR Gate 

MSI9308 Dual 4-Bit Latch 

MSI9310 Decade Counter 

MSI9311 1-of-16 Decoder 

MSI9315 One of Ten Decoder/Driver 
MS19316 Hexidecimal Counter 

MSI9317 7-Segment Decoder/Driver 
MS19326 Up/Down Binary Counter 
CCSL9644 High Current/High Voltage Driver 


4600/4700 — TTuL MICROMATRIX™ ARRAY 

The 4600 is a TTyi Micromatrix array consisting of six cells arranged 
in a 3 x 2 matrix. The cell is made up of two internal and two 
external gates. Each gate has two 4-way AND’s OR’d together and 
inverted (AO}). The array equivalence is 48 gates. 

The 4600 {chin size— 105x115) is a monolithic CCSL device. The 
entire 4600 array (device) is capable of custom interconnection be- 
iween ceiis and portions of ceiis to produce any iogic function in any 
digital logic system. The interconnection, achieved with computer- 
aided design, is accomplished by using two layers of metallization 
separated by a dielectric film — the key to LSI. 

The 4700 is Fairchild’s largest, most complex Micromaitrix array. It 
has twice the gate count of the 4600. 

The 4700, a Tiwl Micromatrix array, consists of 12 cells arranged in 
a 3x4 matrix. The cell is made up of two internal and two external 
gates. Each gate has two 4-way AND’s OR’d together and inverted 
(AOI). The array equivaience is 96 gates. 

The 4700 (chip size — 145x145) is a monolithic CCSL device. The 
entire 4700 array (device) is capable of custom interconnection be- 
tween cells and portions of cells to produce any logic function in any 
digitai iogic system. The interconnection, achieved with computer- 
aided design, is accomplished by using two fayers of metallization 
separated by a dielectric film — the key to LSI. 

The primary'application for the 4606/4700 is in circuits used to inter- 
connect basic system building blocks. These artays are also used as 
fundamental building blocks; i.e., standard products. The arrays can 
-be packaged in 16, 24, 36, or 50 pin DIP or Flatpak. 

To assist evaluation and full. exploitation of the interconnection pos- 
sibilities of the 4600/4700 array, a special design kit is available 
from all Fairchild distributors. 


4600/4700 - 1% Cell 


INTERNAL GATE 


X= lor? 


EXTERNAL GATE 
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Type Function | 


Radiation Resistant Devices 


9702 TTL Gate, Quad 2-Input 
9703 TIL Gate, Triple 3-input 
9704 -  TTt Gate, Duat4-input—~ 
705 TIL Gate, Dual Exctisive OR 
9706 TTL Extender, Dual 4-Input 
9707 TTL Gate, Single 8-input 
9709 TIL Buffer, Dual 4-Input 
9724 TTL Flip Flop, Single J-K 
9745 DTL Flip Flop, R-S Clocked 
9969 DTL Gate, Triple 3-Input 


4610 — DUAL TWO-VARIABLE FUNCTION GENERATOR 


The 4610 consists of two 2-variabie function generators, implemented 
with the 4600 TTuL Micromatrix™ array. Each circuit, controlled by a 
four-bit contro! word, is capable of performing any possible Boolean 
function of two variables. 

The output function is defined by the four control inputs and two 
variables. Outputs are available in active high or low states. The unit 
is useful for performing logic operations in digital machines, and for 
self-adapting digital systems. 

The 4610 will be available in a 16-pin Dual In-Line package. 


FEATURING: 
e Active Level Low or High Outputs 
e 2-Bit Expansion 
e Member 4600 Micromatrix Array Family 
e CCSL - Compatible 
® Two-Level Metallization 


FUNCTION 


nw pm 


i 
| 
! 
| 
i 
| 
\ GENERATOR 
i 
| 
i 
i 
| 


TT ub 9014 QUAD EXCLUSIVE OR GATE 

9014 quad exclusive OR gate is a new member of the TTul family. 
It produces a high output level when the inputs are complementary. 
Two of the four exclusive OR gates have complementary ouiputs for 
greater system design flexibility. 

The 9014 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 


MS! 9306 BCD UP/DOWN COUNTER 

The 9306 is a presettable synchronous BCD Up/Down Decade Counter 
which can be expanded to seven decades without external logic and 
with no degradation in speed over a single decade. 

Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting direction is controlled by a single input. Count- 
down is enabled by a low input on the Cp terminal and count-up by 
a high input. 

Six enable inputs are provided for terminal carry from all stages in 
the counter. These inputs may also be used to inhibit the count. 
The 9306 will be available in 24-pin Dual In-Line and flat packages. 


FEATURING: 
@ 15 MHz Seven Decade Operation without External Circuitry 
e Synchronous Preset 
e Single Line Up/Down Conirol 
e Multifunction Capability 


COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


UP/DN DECADE CTR. 
Q a 


MSI 9308 DUAL 4-BIT LATCH 

The 9308 consists of two 4-bit latch circuits which provide high speed 
4-bit parallel gated data storage. 

Each 4-bit latch circuit has an active low two-input AND gate which 
enables the four data inputs. An overriding master reset is also pro- 
vided on each 4-bit latch circuit, 

The output circuit incorporates active pull-ups for greater drive 
capability. 

By the use of the enable input, data can be entered into any number 
of latches from a single bus. 

The 9308 will be available in 24-pin Dual In-Line and flat packages. 


FEATURING: 
e 25 nsec Latch Time 
e Data Input Enable 
e Master Reset 
e Multifunctional Usage 


MSI 9310 DECADE COUNTER 


The 9310 is a presettable synchronous BCD Decade Counter which 
can be expanded to six decades without external logic and with very 
little degradation in speed over a single decade. 


Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting is enabled by HIGHS on the Ce and Cer termi- 
nals, which can accept terminal count information from previous 
decades, thus permitting multiple decades without external logic. 


The 9310 will be available in 16-pin Dua! In-Line and flat packages. 


FEATURING: 


e 15 MHz Operation for n Decades 
e Synchronous Preset 

e Asynchronous Master Reset 

e Terminal Count Output 

e Count Enable Input 


9310 
DECADE CTR. 


Q 


MSI 9311 1-OF-16 DECODER/DEMULTIPLEXER 

The 9311 is a multi-function decoder, designed to convert four digital 
inputs into one-of-16 mutually exclusive digital outputs. 

The active low outputs are enabled by LOWS on both inputs of the 
enable AND gate. This enabling feature makes the 9311 suitable for 
demultiplexing, memory, and control decoding applications. 

The 9311 will be available in 24-pin Dual In-Line and flat packages. 


FEATURING: 


e 20 nsec. Through Delay 
e Active Level High 

e Input Enable 

e Multifunction Capability 
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A, 
9311 
1/16 DECODER 

9 0 nN 2 B 


A 


MSI 9315 ONE-OF-TEN DECODER/DRIVER 

The 9315 is a CCSL-compatible one-of-ten decoder/driver. The 9315 
accepts 8421 BCD code and produces ten mutually exclusive outputs 
which can directly drive nixie tubes. 

The 9315 is similar in operation to the 9960, but the 9315 can be 
driven from any MSI, TTuL, DTuLl, LPDuL circuit. 

The 9315 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 


A, 
9315 


i-0i-19 Decoder /Driver 


MSI 9316 HEXIDECIMAL COUNTER 


The 9316 is a presettable synchronous binary hexidecimal counter 
which can be expanded to six stages without external logic and with 
very little degradation in speed over a single stage. 

Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting is enabled by HIGHS on the Cep and Cer termi- 
nals, which can accept terminal count information from previous 
decades, thus permitting multiple stages without external logic. 

The 9316 will be available in 16-pin Dual In-Line and flat packages. 


FEATURING: 


15 MHz Operation for N Decades 
Synchronous Preset 
Asynchronous Master Reset 
Terminal Count Output 

Count Enable Input 


P, 


9316 
HEXIDEC. CTR. 


MSI 9317 7-SEGMENT DECODER/DRIVER 

The 9317 is a 7-segment decoder/driver designed to convert four 
inputs of 8421 BCD code into the appropriate output, which will 
directly drive a seven-segment numerical display. The outputs are 
active level low and can drive 25-volt incandescent lamps directly. 
The 9317 has all the features of the 9307, including automatic 
ripple blanking for suppression of leading edge zeros, blanking input, 
lamp intensity, modulation, lamp test facility, and CCSL compati- 
bility. . 

The 9317 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 


2 A, tT RBI 


9317 
7S Decoder/Driver 


COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


MS! 9326 UP/DOWN BINARY COUNTER 


The 9326 is a presettable synchronous hexidecimal up/down counter 
which can be expanded to eight decades without external logic and 
with no significant degradation in speed over one decade. 
Presetting is-accomplished by synchronously entering, in parattet, the 
desired data. Counting direction is controlled by a single input. Count- 
down is enabled by a low input on the Cp terminal and count-up by a 
high input. 

Six enable inputs are provided for terminal carry from all stages in 
the counter. These inputs may also be used to inhibit the count. 


The 9326 will be available in 24-pin Dual In-Line and flat packages. 


CCSL 9644 — HIGH-CURRENT/HIGH-VOLTAGE DRIVER 


The 9644 is a high current driver with CCSL-compatible inputs. The 
driver operates from CCSL power supply and has an uncommitted 
collector that wil! sink 500 mA and hold off 30 volts. 


The 9644 is ideal for driving high current peripheral equipment such 


as lamps, relays, line printers, etc. 
The 9644 will be available in the hermetically sealed 16-lead Dual 
In-Line package. 


RADIATION-RESISTANT CCSL COMING SOON 


RR CCSL 


1. Fairchild will release a radiation resistant CCSL product series 
during 1968. The devices will incorporate state of the out dielec- 
tric isolation construction in conjunction with thin film resistor 
technologies. The particular RR CCSL products selected will have 
identical electrical specifications and flatpak pin assignments as 
their junction isolated counterparts. 


2. Those devices to be avaiiabie are as follows: 


Cesi 
RR CCSL FUNCTION EQUIVALENT 

9969 DTL gate, Triple 3 input 9962 
9745 DTL flip flop, R-S clocked 9945 
9702 TTL gate, Quad 2 input 9002 
9724* TTL flip flop, Single J-K 9024 
9704 TTL gate, Dual 4 input 9004 
9703 TTL gate, Triple 3 input 9003 
9709 TTL buffer, Dual 4 input 9009 
9707 TIL gate, Single 8 input 9007 
9705 TTL gate, Dual Exclusive OR 9005 
9706 TTL extender, Dual 4 input 9006 


* Note that the 9724 incorporates 9001 pin assignments. 
3. For ready review, the logic diagrams are as follows: 


9969 


9702 


- 
n 


8 
S 
oo 


9704 9703 


Veo = PINDA GND = PIN? 


9709 9707 


wn 


one 
8. 
= 


Ve: = PIN 14 GND = PIN? Veo = PIN A GND = PIN7 


9705 9706 


SPECIAL CIRCUITS NUMERICAL INDEX 


Type Page No. Type Page No. | Type Page No. 
Cul RTL LPRTuL 

9958 4-88 9900 4-16 9908 4.16, 4-38 
9959 4-92 9903 4-16 9909 4-16, 4-38 
9960 4-96 9904 4-16 9910 4-16, 4-38 
9989 4-99 9905 4-16 9911 4-16, 4-38 
CTul 9907 4-16 9912 4-16, 4-38 
anc 4-123 9914 4-16 9913 4-16, 4-38 
9959 4-64 9915 4-16 9921 4-16, 4-38 
ane hes 9923 4-16 

er ve 9926 4-16, 4-56 

BEE res 9927 4-16, 4-62 

9956 4-74 9997 4.121 

9957 4-78 

9964 4-68 

9965 4-68 

9966 — 4-68 

9967 4-78 

9971 4-68 

9972 4-68 


SPECIAL PRODUCTS 

9620 4.3 
9621 4-6 
9624 


9625 


NOTE: The Special Circuits Cross Reference is included in CCSL Cross Reference. 


9620 


DUAL DIFFERENTIAL LINE RECEIVER 


FAIRCHILD INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 9620 is a duai differential line receiver designed to receive differential digital 
data from transmission fines and operate over the military and industrial temperature ranges. It can receive 
+500 mV of differential data in the presence of high level (+15 V) common mode voltages and deliver 
undisturbed CCSL logic to the output. In addition to line reception the 9620 can perform many functions, 


a few of which are presented in the applications section. It can interface with nearly ali input logic leveis’ 


including CML, CTyL, HLLOT#L, RTxzL and CCSL. HLLDTzl logic can be provided by tieing the output to 
Voc,(+12V) through a resistor. The outputs can also be wire OR’ed. The 9620 offers the advantages of 
iogic compatible voltages (+5 V, +12), CCSL output characteristics, and a flexible input array with a high 
common mode range. The direct inputs are provided in addition to the attenuated inputs (normally used) 
to allow the input attenuation and response time to be changed by use of external componenis. 


FEATURES: 


© CCSL COMPATIBLE OUTPUT 

* HIGH COMMON MODE VOLTAGE RANGE 
e WIRED-OR CAPABILITY 

© DIRECT INPUTS (A,, B,) 

e FULL MILITARY TEMPERATURE RANGE 
¢ LOGIC COMPATIBLE SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc, Pin Potential to Ground Pin —0.5Vto +7.0V 


Input Voltage Referred to Ground (Attenuator Inputs) +20V 
Voltage Applied to Outputs for High Output State —0.5 Vito +13.2V 
Voc, Pin Potential to Ground Pin Voc, to +15 V 


ORDER INFORMATION 


Specify U6A9620XXX for 14 pin Dual In-Line package or U3!I9620XXX for 14 pin Flat Package where XXX is 
51X for the —55°C to +125°C temperature range, or 59X for the O°C to +75°C temperature range. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (TO-116) Outline 


NOTE 1.375 MaX.—a| 


}+——»4.200M 


| .020 MIN. aa 
| 


NOTES: 

1. Leads are intended for insertion in hole rows on 
-300" centers. They are purposely shipped with 
“positive” {.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equa! your 
practice for a conventional .020 linch diameter iead. 


14-PIN FLAT PACKAGE 


.250 .250 065 
£050 
: so S 
_ 


LOGIC DIAGRAM 


OPEN ; +5V | 
OUT A ouT B | 
Apt | Bpt | 
At j B+ 
A- Bp- 
Ap- B- 


| GND = — +12V | 


iE ee 
H-AIRCHILD 


eel 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD INTEGRATED CIRCUIT + 9620 


ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Voc, = 5.0 V +10%, Veo, = 12.0 V +10%) 


| SYMBOL 


CHARACTERISTIC 


Output Low Voltage 
Output High Voltage 


Output Leakage Current 
Output Shorted Current 
Input Forward Current 
Differential Input 


Threshold Voltage 
Common Mode Voltage 
5 V Supply Current 

12 V Supply Current 


Turn-off Time 
Turn-on Time 


—55°C 
MIN. MAX. MIN. 
0.40 
2.8 3.0 
50 
—14 
—3.1 
500 
~15 15 —15 
13 
8.0 


TAIl input voltages are referred to the attenuated inputs (A*, A-, B*, B-) 
*Voice is a differential input voltage referred from A+ to A— and from B+ to B—. 


LIMITS 
+25°C +125°C 
TYP. MAX. MIN. MAX. 
0.25 0.40 0.45 
3.3 2.9 
100 200 
—215 —3.1 
—2.1 —3.0 —3.0 
120 500 500 
+175 15 —15 #15 
8.2 13 13 
5.6 8.0 8.0 
35 50 
20 50 


Fig. 1 — SCHEMATIC DIAGRAM 


DRIVER SYSTEM 


STANDARD USAGE 


UNITS 

Volts Voc) = 4.5V 
Io, = 15.0 mA 

Volts Veco) =4.5V 
loy = —0.2 mA 

uA Very = 13.2V 


mA Vee, = 5.0V 
MA Veg, = 5.0V 


Volts Voc, = 5.0V 
*Voirg = 2.0V 
mA Voc, = 5.5V 
Vec2 = 13.2V 
mA Voc) = 5.5V 
Voc = 13.2V 
ns R, = 3.9 kQ 
ns R, = 3902 


RECEIVER SYSTEM 


' ' 
1 LINE ! 
' ' 


CONDITIONS & COMMENTS 


Voc, = 10.8V 

"Voce = 0.5V 
Veco = 10.8 V 

Vopr = —0.5V 


Voc; = 12.0V 
Veep = 12.0V 


Vee = 12.0V 
+Input = 5.5V 
—Input = 0V 
+Input = 5.5V 
—input = OV 
C, = 30 pF 

C, = 30 pF 


FAIRCHILD INTEGRATED CIRCUIT - 9620 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +/5°C, Voc = 5.0 V +5%, Voc, = 12.0 V +5%) 


| LIMITS | 
| SYMBOL CHARACTERISTIC o°c UNITS CONDITIONS & COMMENTS 


Vo. Output Low Voltage 


425°C 
___MIN, MAX. MIN. TYP. MAX. MIN. MAX. 


+75°C 


0.45 0.25 0.45 0.56 Veo, = 4.75V Voc, = 114 V | 
| Io, = 15.0 mA *Voipe = 0.5 V | 
Vou Output High Voltage 2.8 3.0 3.3 2.9 Volts Veo, = 4.75 V Veco? = 12.6 V | 
lee Output Leakage Current 50 100 200 HA Vogy = 5.25 V | 
Isc Output Shorted Current —14 —2.15 —3.1 mA Vec, = 5.0V Vee, = 12.0V | 
| Ie Input Forward Current —3.1 —2.1 —3.0 —3.0 mA Voc, = 5.0V Veco = 12.0V 
Wry Differential Input 500 120 500 500 mV Veo, = 4.75 V Veep = 12.6V 
| Threshold Voltage . 
Vow Common Mode Voltage —12 12 —12 +175 12 —12 12 Volts Vec; = 5.0V | 
| . *Voiee = 2.0 V Veco, = 12.0V | 
| Iveci 5 V Supply Current 13.5 8.2 13.5 13.5 mA Voc, = 5.25 V +Input = 5.25 V | 
| Vee? = 12.6V —Input = 0V | 
Ivec2 12 V Supply Current 8.5 56 85 8.5 mA Voc, = 5.25 V +Input = 5.25 V 
| tod+ Turn-off Time 3575 ns R, = 3.9 kQ C, = 30 pF 
toa Turn-on Time 20 «75 ns R, = 3902 C, = 30pF 
TAll input voltages are referred to the attenuated inputs (At, A, B*, B-) 
*Voire is a differential input voltage referred from A+ to A— and from B+ to B—. 
| WAVEFORMS | 
| Fig. 2— SWITCHING TIME TEST CIRCUIT | 
| 
| Voc: = 5.0V y 
Vec2 = 12 V IN 
vin R, . 
= Vout Vout 
Vin c 
T L 
| ° | 
Photograph of a 9620 switching 
differentia! data in the presence 
ef high common mode neise. A, 
pM | 
| Oo-— out A | 
A 
A_ \ 
| | 
| | 
| | 
| A | 


VERT = 2.0 V/div. HORIZ = 50 ns/div. 
! 


| FAIRCHILD INTEGRATED CIRCUIT + 9620 | 


| 


- INPUT VOLTAGE - VOLTS 


Voz ~ OUTPUT LOW VOLTAGE - mW 


| JT TC 
ul AAC 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL OUTPUT LOW VOLTAGE 
VERSUS 
OUTPUT LOW CURRENT 


Voy7 OUTPUT HIGH VOLTAGE - VOLTS 


Yo 7 OUTPUT LOW CURRENT -mA 


TYPICAL Vous VERSUS Voirr 
TRANSFER CHARACTERISTIC 


5.0 


aannaeee 


— ca 
a 


TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS 
OUTPUT HIGH CURRENT 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 


id 


~~ 


~ 


_ 


0 0.5 “1.0 “15 -2.0 


Joy - OUTPUT HIGH CURRENT - mA Ty * AMBIENT TEMPERATURE -"C 


TYPICAL Vou: VERSUS Voir 
TRANSFER CHARACTERISTIC 
Tg "25°C 


ATTENUATOR INPUTS 
6.0 


had 


PINS 3 AND 6 ea mass 


J O1RECT INPUTS haere! 
INPUTS 


Eaeee 
| ae 
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Vout ~ OUTPUT VOLTAGE - VOLTS 


_ 


0 40 
Vpppe ~ DIFFERENTIAL INPUT VOLTAGE - mv 


TYPICAL V.u: VERSUS Voirr 
TRANSFER CHARACTERISTIC 


5.0V 
py ATTENUATOR INPUTS __, 


~ 


Voy ~ OUTPUT VOLTAGE - VOLTS 


— 


10 ~ 150 200 
nae DIFFERENTIAL INPUT VOLTAGE - mV 


INPUT VOLTAGE VERSUS 
INPUT CURRENT 


/ 
Beas Ane 

4 

ales es Ue SE 


TIME - ns 


: tw INPUT CURRENT - mA 


Voyy ~ OUTPUT VOLTAGE - VOLTS 


e 
QoQ 


-10 G 10 
Vopr ~ DIFFERENTIAL INPUT VOLTAGE - mV 


TYPICAL Vu VERSUS Vow 
CHARACTERISTICS 


Vout ~ OUTPUT VOLTAGE - VOLTS 


ee Vin = 70-5 TO -5. w | | 
Ps 


5.0 0 5.0 
Vom ~ INPUT COMMON MODE VOLTAGE - VOLTS 


& 


POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 


eee 
ee eee ei 
ppt | ere] 


Pry POWER DISSIPATION - mW 


Ty ~ AMBIENT TEMPERATURE -C Ty - AMBIENT TEMPERATURE ~C 
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oe 


a ST SR PN ra re A A RS TR 


DIGITAL COMPARATOR WITH 


FAIRCHILD INTEGRATED CIRCUIT + 9620 


DIODE REFERENCE AND 
HIGH LEVEL LOGIC OUT 


12.09 
Vth > 2¥pione 


INVERTING 


R, > 7502 


DIGITAL DIFFERENTIAL AMPLIFIER 
(Line Receiver) 


; 


Be INVERTING WITH TERMINATION 
a 
o 


NON-INVERTING WITH TERMINATION 


INTERFACING METHODS 


APPLICATIONS 


DIGITAL DIFFERENTIAL LINE 
RECEIVER WITH INPUTS 
ROLLED OFF 


EXPANDED INTERFACE 


fb 


Vref = Resistor, Diodes, or Supply 


DIGITAL COMPARATOR 


~f-t 


DD | 


INVERTING 


Ppp f 


DIGITAL COMPARATOR WITH 
RESISTIVE DIVIDER 


AS REFERENCE 


fr 


an 


INVERTING 


NON-INVERTING 


i ee i RE et ER A nF SA A ea RGA 
i 


FAIRCHILD INTEGRATED CIRCUIT + 9620 


MULTIVIBRATOR 


TYPICALLY 
R, = 1.6kQ, R2 = 2.7kO, T=13 RC 


MONOSTABLE MULTIVIBRATOR 
NEGATIVE EDGE TRIGGERING 


TYPICALLY 
C, = 0.1 nF, R, = 1.2k2, R, = LOK 
Pulse Width = 50 ns + 3.15 x 10°C, 


CRYSTAL CONTROLLED 
MULTIVIBRATOR 


TYPICALLY 
2 


R, = 1.6 kQ, R, = 2,7 kQ, C= 


A.C. COUPLED DIGITAL AMPLIFIER 
WITH HYSTERESIS 


TYPICALLY 
Ri = 1.6 kQ, R2 = 2.7 kQ 


DOUBLE-ENDED COMPARATOR 


Vou = Vreti < Vin < Vrerz 


HIGH INPUT IMPEDANCE 
LINE RECEIVER 
(Positive Signals Only) 


12 


9621 


DUAL-LINE DRIVER 


FAIRCHILD INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 9621 was designed to drive transmission lines in either a differential or a 
single-ended mode. Output clamp diodes and back-matching resistors for 1302 twisted pair are provided. The 
output has the capability of driving high capacitance loads. It can typically switch >>200 mA during transients. 


FEATURES 

¢ CCSL COMPATIBILITY 

TRANSMISSION LINE BACK-MATCHING 
OUTPUT CLAMP DIODES 

HIGH CAPACITANCE DRIVE 

HIGH OUTPUT VOLTAGE 

MILITARY TEMPERATURE RANGE 


eo. ¢@ e@ 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 
Voc, Pin Potential to Ground Pin 
Input Voltage 

Voltage Applied to Outputs 

Voc Pin Potential to Ground Pin 


ORDER INFORMATION 


Specify U6A9621XXX for 14 pin Dual In-Line Package or U319621XXX for 14 pin Flat Package where XXX is 
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 


SCHEMATIC DIAGRAM 


Voc, Veco Voc, 


—65°C to +150°C 
—55°C to +125°C 
+3.8 Vio +8V 
—.5Vto+15V 
—2Vto+Voo, +1V 
Vec, to +15 V 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 


Similar toe 
JEDEC (TO-116) Outline 


Et 375 MAX—+| 


| 

= ll 
eH 
= 


NOTE 2 did 


NOTES: 


1, Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (375) misalignment to facilitate insertion. 

2. Board-driliing dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


14 PIN FLAT PACKAGE 


1 —-_- — 14 
t 
= 
.260MAX. | 
—— i 
f= | 
0157 Se.” 
02 —.370 —— .260MAX—-— .370 — 
.250 .250 065 
(050 
a a 
} 


LOGIC DIAGRAM 
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F-AIRCRIILO 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


! 
| 
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FAIRCHILD INTEGRATED CIRCUIT 9621 | 


ELECTRICAL CHARACTERISTICS 
MILITARY TEMPERATURE RANGE —55°C to +125°C (UXX962151X) 


LIMITS 


SYMBOL NOTES | CHARACTERISTICS ele ES CONDITIONS & COMMENTS 


Output Low Voltage 350 200 | 350 lo, = 20 mA Veo, = 4.5V 
Vec2 = 10.8V 


(i celeriac ee High Voltage ee =—-20mA Voc, = 4.5V 

Veep = 10.8V 

nce “Short Circuit” vk =0V Voc, = 4.5V 

Current Voc, = 10.8V 

lon Output Low Current Vout = 5.0V Veo, = 4.5V 
Vec2 = 10.8 V 

input Forward Current 1.8 1.15 | 18 Veco, = 5.5V 

Voc, = 13.2V 

Input Reverse Current Vp = 5.5 V Voc, = 5.5V 

Vec2 = 13.2 V 

Vour 2 | Resistive Output | 380 | 500 V lop = 2.8 mA Voc, = 5.0V 
Low Voltage Voc = 12.0V 


Vour Resistive Output 4.2 lop = —23MA Voc, = 5.0V 
High Voltage Vee; = 12.0V 
ae Clamped Output ee aa 0 | —2.0 cen ae =—-20mA Voc, = 5.0V 
Low Voltage Voc, = 12.0V 
hai Clamped Output 7.0 ae = 20 mA Voc; = 5.0V 
High Voltage Voc? = 12.0V 
lee, +5 V Supply Current mA | Inputs Veco, = 5.5V 


Open Voc = 13.2V 

[tees |_| s22v snc Scenes 
Vee? = 12.0V 
ae ca ee eS 
a 
Veco = 12.0V 
ee 


= Input Low Voltage 1. i ce mee Bi i. =5.5V 
Vec2 = 10.8V 
Vin Input High Voltage 2.2 2.0 | 1.7 1.8 Vec, = 4.5V 
Vec2 = 13.2V 


NOTES: 

(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only). 

(2) Test output resistance including 10592 output resistor. 

(3) Tests output clamp diodes. 

(4) With both sides loaded at TaA=-++125°C, maximum frequency = 500 kHz for Dual In-Line package (6), = 95°C/W) or 300 kHz for Ceramic Flat Pak (#sa = 165°C/W). 
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FAIRCHILD INTEGRATED CIRCUIT 9621 


ELECTRICAL CHARACTERISTICS 
INDUSTRIAL TEMPERATURE RANGE 0°C to +-75°C (UXX962159X) 


LIMITS 


SYMBOL {nore cTeRIstics.. «= |e 425°C | +75°C__| UNITS! CONDITIONS & COMMENTS 
Min. [MAX | MIN. TTvP. [MAX Min. | wax. | 


Vor Output Low Voltage 200 | 400 | 450 mV |io, = 20 mA Voc, = 4.75V 
Vec2 = 11.4 V 


Output High Voltage 4.2 4.2 | 44 42 =—20mA Voc, = 4.75V 
Veg, = 11.4 V 

Output “Short Circuit” —100 }—300 MA Woy; = OV Veco, = 4.75V 
Current Vecg = 11.4V 


Output Low Current 200 |Your = 5.0V Veo, = 4.75 V 
Vec2 = 11.4 V 
Input Forward Current 1.8 1.15 | 1.8 1.8 mA a =0V Voc, = 5.25 V 


Voc: = 12.6V 


iy |_| 
ir 


Voc) = 5.25V 
Voc = 12.6V 

Voter Resistive Output 380 ot = 2.8 mA Voc; = 5.0V 
Low Voltage Voc, = 12.0 V 

Vour Resistive Output 4.0 =—23mA Voc, = 5.0V 
High Voltage Voc, = 12.0V 

Voic 3 | Clamped Output —1.0 | —2.0 V In, = —20mMA Vgc, = 5.0V 
Low Voltage Vec2 = 12.0 V 

Vouc 3 | Clamped Output | 6.0 | 7.0 | V loy = 20 mA Vee =5.0V 
| | | High Voltage | | | | | Veco = 12.0 
1 lee | +5 V Supply Current : : O | 7. mA | inputs Voc; = 5.25 V 
Open Voc, = 12.6V 


<a . mama V Supply Current 1 


— “CPT Pe 
pee ee re 
Veco = 12.0V 


toa Turm-On Time ns 
Vi Input Low Voltage 13 1.5 | 1.0 07 | Vo Woe, = 5.25V 
Voc) = 12.6V 
Vig Input High Voltage 2.2 2.0 [1.7 | 1.8 Vi Wee, = 4.75V 
| } | : | Veep = 114V 
NOTES: 


(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only). 
(2) Test output resistance including 105Q output resistor. 
(3) Tests output clamp diodes. 


ean 


(4) Maximum frequency = 500 kHz with both 


a 
I 
+ 
sal 
tfal 

°o 
OQ 
nal 
QO 
2 
ipa 


oth Dual In-Line nackage and Ceramic Flat Pak. 


” 
£ 
o 
7) 
o 
o> 
ou 
@ 
oo. 
9) 
2 


TYPICAL OUTPUT LOW 
CURRENT VERSUS 
OUTPUT LOW VOLTAGE 


3 


Joy > OUTPUT LOW CURRENT - mA 


Voy ~ OUTPUT LOW VOLTAGE - VOLTS 


SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 


TYPICAL OUTPUT HIGH 
CURRENT VERSUS 
OUTPUT HIGH VOLTAGE 


loy ~ OUTPUT HIGH CURRENT - mA 


Voy > OUTPUT HIGH VOLTAGE - VOLTS 


SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 


FAIRCHILD INTEGRATED CIRCUIT 9621 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 


a oe Es 
TT | worst | 


Vour ~ OUTPUT VOLTAGE - VOLTS 


| tov : aan ‘| TYPICAL WORST CASE 
YPl Ww 
== 0 


Ty > AMBIENT TEMPERATURE - °C 


SUPPLY CURRENT VERSUS 


INPUTS GROUNDED 


INPUTS OPEN SUPPLY VOLTAGE 


- SUPPLY CURRENT - mA 
~ SUPPLY CURRENT - mA 
= SUPPLY CURRENT - mA 


1 


1 
tec, 
foc 


0 4.0 8.0 4 16 0 2.0 4.0 6.0 3.0 


Yoc, ~ SUPPLY VOLTAGE - VOLTS Voc, - SUPPLY VOLTAGE - VOLTS Vcc, - SUPPLY VOLTAGE - VOLTS 
CC) CCy CCy 


TYPICAL OUTPUT IMPEDANCE 


WITH BACK MATCHING SWITCHING TIME VERSUS SWITCHING TIME VERSUS 


RESISTORS TEMPERATURE TEMPERATURE 
ices SOM 
0 ee 
5 m Vee, * 5.0V 
= 20 : 
3 -10 ae Vite bag Teer 
4 Bae a ineeecee 
2, ed Se. ae N 
5.0 
(San sReeeee 


“50 
-10 6.0 22.0 0 2.0 6.0 10 0 20 0 @ 0 100 14 


Voy ~ OUTPUT VOLTAGE - VOLTS TEMPERATURE (°C) Ty > AMBIENT TEMPERATURE - °C 


TYPICAL SUPPLY CURRENT 
VERSUS FREQUENCY 


SWITCHING TIME TEST CIRCUIT WAVEFORMS 


Voc, * 5.0V 
Ver, * BV 


NO OUTPUT LOADING Pil] | VIN Vout 
{iit | Ill J L £ 
: ru 
3 
] 2 
ees), anes <7 
3 50% Ik L 
— AMPLITUDE a = 
a a a 

| 
|] Ch fe a 


0 
010 (0.2 05 10 20 5.0 10 
f - FREQUENCY - MHz 
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FAIRCHILD INTEGRATED CIRCUIT 9621 


os 


DESCRIPTION OF REFLECTION DIAGRAM USAGE 


The ey, on any line may be found by using the following procedure: 
Draw the driver output characteristics for both the “high state’ and the “low state’ on an |-V graph in the same manner as the reflection 
"diagram. ; tua, wht 
Draw the | receiver input characteristic 0 on the same graph. The two p sints e intersection of the receiver and driver characteristics are the iwo 
DC operating points. 
3. Choose to analyze either the reflections for the output going low or high. In the exampie chosen the negative transition is analyzed. 


4. Draw a line with a slope equal to the impedance of the line to be used, (Z, = 1002 in the example), from the “high state” operating point 
(labeled A on our graph) to the “low state” output device characteristic (B,). B, owas the conditions at the driver output immediately after 
turn-on. 


5. Reverse the slope of Z, and sketch it from B, to the receiver input characteristic (C,). C, equals the conditions at the receiver when the 
wavefront B, first reaches it. 

6. By continuing this procedure of reversing the slope of Z, at each node all the reflections (B,, C,, B,, C,, B,, C;---By, Cy), where By is the 
voltage at the driver and C, is the voltage at the receiver, can be found. 


The same procedure is used to check the reflections when switching the output high. 


To back-match any line (output switching low): 
1. Measure the output resistance, R 


current for resistive termination and: it dupes: the De line ogee Shai ause IR simatt in 


outr from the “low state” operating point to B,. 

2. Subtract R,,, from Z. (R,.; + Ry = 2Z,). This value Ry, is the required back-matching resistance. 

3. Place R,, in series with the output of driver. 

4. The reflections that occur on the line with R,, inserted can be treated in the same manner as the general case. The results are B, and C,’ and 


the receiver will not see any reflections. 


When switching the line differentially R,, + R..; = Z)/,. The matched output characteristics of the 9621 make it possible to back-match effectively and 
require analysis of switching only one Gite 


TYPICAL REFLECTION DIAGRAM* 


HIGH STATE OUTPUT DEVICE 
ae RA TE oul TE al ae CHARACTERISTICS . 


TYPICAL RECEIVER 
INPUT CHARACTERISTICS 


" eM 
[Zi ral ree 


‘our ~ OUTPUT CURRENT - mA 


-1.6 0 
i. - OUTPUT VOLTAGE - VOLTS 


rer venereal steerer cra Na 


A A ES Sat eee 


* GRAPHICAL ANALYSIS 
First Presented by John B. James of |.C.T. (Eng.) LTD. 
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FAIRCHILD INTEGRATED CIRCUIT 9621 


REFLECTION TEST CIRCUIT BACK MATCHING TABLE 


el Sie Ru Ru 
when used when used 
— Zo single ended differentially 


A 


75Q STRIPLINE (~27')— 


145 2 
The reflections are two delay's of the line wide. Rterm is the total impedance seen at the receiving end. 295 2 


Ry = 0 Reerm aver 


aT a ae aa ees eT 


ff fe] | [ [| 

a | Lh. 

a fi \i cn 
| 


100 ns/Div. 200 ns/Div. 


Rice = 752 R,, = 622 Rierm = 2 


R,, = 0 


2.0 V/Div. 
2.0 V/Div. 


200 ns/Div. 


200 ns/Div. 
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9624 - 9625 


DUAL CCSL, MOS INTERFACE ELEMENTS 


FAIRCHILD INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The 9624 is a dual two-input CCSL compatible interface gate specifically designed 
to drive MOS. The output swing is adjustable and will allow it to be used as a data driver, clock driver or 
discrete MOS driver. It has an active output for driving medium capacitive loads. 


The 9625 is a dual MOS to CCSL level converter. It is designed to convert standard negative MOS logic levels 
to CCSL levels. The 9625 features a high input impedance which allows preservation of the driving MOS 
logic level. 


Both the 9624 and 9625 are available in the 14-pin ceramic Dual In-Line package and the 14 x 14 Flat Pak. 


FEATURES 
CCSL COMPATIBLE INPUTS/OUTPUT 


BAA AMBAMRATINUN 


MOS COMPAIIBLE OUIFUI/INEUIS 


LOW POWER 


ee ©. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin Vpp to +10 V 
Voltage Applied to Outputs for high output state (9624) Vip to +¥ec value 
Voltage Applied to Outputs for high output state (9625) —0.5 V to Vo, value 
Input Voltage (D.C.) (9624) —O0.5Vto +5.5V 
" Input Voltage (D.C.) (9625) Voc to Vp 
Voyp Pin Potential to Ground Pin —30V te +0.5V 
Vpp Pin Potential to Tap Pin (9624) —30Vto +0.5V 


ORDER INFORMATION 

Specify UGA9624XXX and UGA9625XXX for 14-pin TO-116 Dual In-Line package or U319624XXX and U319625XXX 
for 14-pin Flat Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 


n OO 7 & WwW AD mm 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (TO-116) Outline 


NOTE 1—}+- 375 MAX.—+| 


200 MAX. 


NOTES: 

1. Leads are intended for insertion in hoie rows on 
-300” centers. They are purposely shipped with 
“positive” {.375)} misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventiona! .020 linch diameter lead. 


14-PIN FLAT PACKAGE 


TOP VIEW 


2a 
H-AIRCHILD 


eT Nk 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD INTEGRATED CIRCUIT 9624 


TABLE | — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0 V + 10%) 


LIMITS 
ee +125°C 
| MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. | 


Vone Output High Voltage +3.5 +4.0 +3.5 Veo = 5.5V, Von = —20V, Viap = 5.5 V 
Inputs at threshold voltages (V,,) Io,, = —10 HA 
Output Low Voltage See Note 1 Volts Veg =4.5V, Io, = 10 MA, Vpp = —11 to —28V 
@ Vii» 9 S Vrap S Voc 


Vin Input High Voltage Voits {Guaranteed input high 
threshold for all inputs 


Input Low Voltage Volts | Guaranteed input low 
threshold for all inputs 
Input Load Current —1.40 —1.25 —1.13 Moca =5.5V, Vv. =04V 
Vop = —11 to —28V 


Input Leakage LA Veco = 5.5V, Vp = 4.0V 
Current Vop = —11 to—28V 


loex Output Leakage os =5.5V, Viap = OV 
Current Vop = —28V, Voyy = OV 
Output Short —12 —31l —32 | —11 Veo = 4.5V, Vinp = OV, Vi, = OV 
Circuit Current 


SYMBOL CHARACTERISTICS CONDITIONS 


log = 10 ph 


Vop = —1LV, Voy = —11V 


vee Vec Supply Current Vec = 5.5V, Vpn = —I15V, Vinzp = OV 
Inputs Open 
Viap = 


po 
ce eee rr ee 


Note 1: Max = Vp, +1.0 V over Temperature Range 
Typ = Voy +0.2 V over Temperature Range 


SCHEMATIC DIAGRAM 


FAIRCHILD INTEGRATED CIRCUIT 9624 


TABLE Il — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V +5%) 


LIMITS 


| SYMBOL CHARACTERISTICS 0°C +25°C +75°C CONDITIONS 
Vou | Output High Voltage —1.0 —10 —05 ;—10 | Volts [Vog = 4.75 V, Vpp = —28V, V5.) = OV 
Vore Output High Voltage 


+3.25 +3.25 +3.75 43.25 Volts Yee = = 5.25 V, Vop = —20V, Vixp = 5.25V 
routs at threshold voltages (V,, or V,,.) 
ca Output Low Voltage Deel See Note 1 Voc =4.5V, Io, = 10mA, V>p = —11 to —28V 


@0<Vipp < Veco 


Input High Voltage Volts | Guaranteed input high 
threshold for all inputs 


threshold for all inputs 


I; Input Load Current —1.32 MA [Voc =5.25V, Ve = 0.45V 


Ip Input Leakage 5.0 5.0 10 | LA \Voc =5.25V, Vp = 4.5V 
Current 


Output Leakage Voc = 5.25V, Vizp = OV 


Output Short Veo = 4-75 V, Viap = OV, Vy = OV 


Vi input Low Voltage 1.2 | 11 0.95 | Volts jaterantest input low 


Circuit Current Vop = —1LV, Voyp = -11V 
Ivec Voc Supply Current . 6.1 MA \Voc = 5.25 V, Vp-p = —15V, Vizp = OV 
Input Open 
IMax Max. Current 10 MA |Voc = 10V, Von = —30V, Vizp = OV 
Input Open 
ay Switching Speed ~ 190 250 | [ns  |Voo =5.0V, See Figure 2 | 


Switching Speed Vop = —13V, Vrap = OV 


Note 1: Max = ¥,p) +1.0 V over Temperature Range 
Typ = Vpp +0.2 V over Temperature Range 


ELECTRICAL CHARACTERISTICS * 9624 


TYPICAL OUTPUT CURRENT TYPICAL OUTPUT CURRENT 
THRESHOLD VOLTAGE VERSUS VERSUS OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE 
AMBIENT TEMPERATURE (LOW STATE) (HIGH STATE) 


a 
; [ 


UTPUT CURRENT - mA 


THRESHOLD VOLTAGE ~ VOLTS 
ly ~ OUTPUT CURRENT - mA 


1p, - 0! 


i H : 
SS BB 0 GB 50 75 10 128 * % “0 9.0 8.07, : 0 -4.0 “8.0 -2 “16 


Ty - AMBIENT TEMPERATURE ~ °C Voy ~ OUTPUT VOLTAGE - VOLTS Voy ~ OUTPUT VOLTAGE - VOLTS 
POWER DISSIPATION VERSUS TYPICAL SWITCHING TIME SWITCHING TIME VERSUS 


AMBIENT TEMPERATURE VERSUS LOAD CAPACITANCE AMBIENT TEMPERATURE 


6 2 
2 c + 
3 PX GATE ON POWER | 
-_— | 7 behets eee 
* on ea ee 
| | | 
Lt * ' —t = 


8 


TYP GATE ON POWER | 


8 


SWITCHING TIME - ns 


8 


POWER DISSIPATION - mW PER GATE 


Tq > AMBIENT TEMPERATURE - °C 


C, - LOAD CAPACITANCE - pF Tg ~ AMBIENT TEMPERATURE - °c 
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FAIRCHILD INTEGRATED CIRCUITS 9624 + 9625 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
9624 


ut 
i a Yin 


; v 
PULSE GENERATOR OUT 


REP RATE = 500 kHz 
AMPLITUDE = 3 V 


ii 
t,, t; < 10 ns C= 15pF = 


PULSE WIDTH = lus 


TESTS CONDITIONS 


Voc Tap 
tae rtog is mae i a 


Fig. 2 
LOADING RULES: 


9624 9625 


W/1 @g eewaadaacddcs NOTE 1 SEE NOTE 2 
3/1 
1/1 


*The extender pin allows the number of inputs to be extended by adding diodes or the DT ul 933 extender. 


Note 1: Fan out into MOS is limited only by MOS leakage currents. 
Note 2: 1,,,= + 210 vA 


APPLICATION: 
=) ¥,9624 | yss2s | 
I 


CLOCK DRIVING (using a high capacitance drive scheme) 


TYPICAL SWITCHING TIMES 
VERSUS LOAD CAPACITANCE 


& 


—p a ise A cores 


SWITCHING TIME - ns 


+ DELAY TIME i 
¥9624 to—»| a RISE TIME ee 
Ver = 5V 30% 2 
ee Vout = w 
Vopr -27V FDHG OR | a i. 

V EQUIVALENT Vout | 
Vrap = 9 —>| |<—FALL TIME 0 


CAPACITIVE LOAD ~ pF 
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FAIRCHILD INTEGRATED CIRCUIT 9625 


TABLE Hi— 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0 V 10%) 
LIMITS 
SYMBOL |. CHARACTERISTICS CONDITIONS 
Vou Output High Voltage | 25 | 2.6 2.5 | Volts | Voc = 4.5V, lo. = —60 HA 
| | | Vpp = —11 
Inputs at threshold voltages (V),.) 


Output Low Voltage ; ; é Voc = 5.5V, Io, = 1.5 mA 
Veo =4.5V, Io, = 1.2 mA 


Vop = —11 Vv 
Inputs at threshold voltages (V,, ) 


Ve Input High Voltage —3.0 —3.0 —3.0 Volts | Guaranteed input high 
| threshold for all inputs 
Vin input Low Voltage | —9.0 —9.0 —9.0 Voits | Guaranteed input low 
| threshold for all inputs 


a Voc =50V, Ve=—30V, Voy = 18 
a Output Leakage Current - | Veo = Veex = 4.5V, Vpp = —13V 
2 a oe eee eee seen Se] Voc = 55V, Vop = —I5V, Vy = —10V 
ee a Veo = 85, Vo = —15V, Y= OV 
vop 


Vpp Supply Current mA Veo = 5.5 V, Vpp = —15V 
Input open or gnd 


A a a ECT LT 


Switching Speed ns Veco = 5.0 V, Von = —13 V 


SCHEMATIC DIAGRAM 


Vec 


ae ere 
Fin E50 H08 Sm 


ii 
OUT 1 OUT 2 


a: 
IN 2 | 
| 
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FAIRCHILD INTEGRATED CIRCUIT 9625 


TABLE IV — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo, = 5.0 V +5%) 


SYMBOL CHARACTERISTICS +25°C +75°C CONDITIONS 
| MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Veco = 4.75 V, Io = —60 uA 
Vop = —11 

Inputs at threshold voltages (V,,,) 
Voc = 5.25 V, Io, = 1.52 mA 
Veco = 4.75V, Io, = 1.33 mA 
Inputs at threshold voltages (V,,) 


Volts | Guaranteed input iow 
threshold for all inputs 


Vie Jnput Low Voltage 


Input Load Current [210 | 
Output Leakage Current aa 100 
TT econ neat. 


— Weeu Supply Current Pn Se 


re 
eee oad 
Too Tg Supply Garten ~~ =] aa 
ies aed 
ss 


Voc = Veex = 4.75 V, Vpp = —13V 
| mA Vee = 5.25, Vpp = —I15V, Vin =—l0V 


mA Veco = 5.25 V, Von = —15V, Vy = OV 
Veco = 5.5 V, Vp-p = —15V 
Input open or gnd 


| te- | Switching Speed 


THRESHOLD VOLTAGE VERSUS POWER DISSIPATION VERSUS SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
60 — : 


See Figure 4 


8 


. ' { i 
MAX V,, THRESHOLD Cy: BaF i | | 
= 50 : 
= 160 
es a 
: ge : 
Bo. - wz 120 
<s ae = ---=5 
s S 2 
3 = = 
5 a e® 
Ww 
3 2 a 
= eS 
- = 
2 


Ss 


5B 0 S 53 6 0 


55 B 0 3 50.75 100 18 
T, - AMBIENT TEMPERATURE - °C 


Ts - AMBIENT TEMPERATURE - °C 


Ty - AMBIENT TEMPERATURE - °C 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


REP RATE — 500 kHz 

AMPLITUDE = —10V Vcc 
PULSE WIDTH = 1.0 ps ° 
t., t, = 20 ns 


PULSE 
GENERATOR 


CONDITIONS 


(Volts) (Volts) (kQ) 


a ae ee 
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RTpL COMPOSITE DATA SHEET 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUITS 


OPERATING TEMPERATURE RANGE: O°C to +70°C (METAL PACKAGE) 
15°C to 55°C (EPOXY) 


GENERAL DESCRIPTION — The Fairchild Industrial Resistor-Transistor Micrologic® (RTuL) integrated circuit family consists of a number 
of medium and low power compatible integrated circuits made up by resistor-transistor logic and capable of performing logic functions 


for use in digital electronic equipment. 


The elements of this family are manufactured using the familiar Fairchild Planar* epitaxial process by which all the individual transistors 
and resistors are diffused into a single silicon wafer, thus assuring a high degree of reliability. 


*Planar is a patented Fairchild process. 


Some of the important features of the RTuzL integrated circuit family are the following: 


¢ Guaranteed operation over the specified temperature range. e Power dissipation of typically 2mW per gate for the low power 
. elements. 
i Le) 
e System operates with one power supply (3.6 V+10%). eS Deuicose 
° Trade-off between fan-out and temperature (permitted). e Medium power buffer 9900, dual two-input gate 9914 and JK 


flip-flop 9923 avaiiable in epoxy for additional cost advantages. 
e RTL uses positive NOR or negative NAND logic. 
e Mixing medium and low power elements optimizes fan-out and 


e High noise immunity — 300 mV. power dissipation 


* Very iow propagation delays — typical 12 nanoseconds for ® Application briefs, notes and thorough individual data sheets 
medium power gate and 40 nanoseconds for low power gate. available. 
PHYSICAL DIMENSIONS (TO-5 TYPES) PURCHASING INFORMATION 


TO-99 
(8 pin package) 


TO-100 
(10 pin package) 


EPOXY PACKAGE 
(similar to TO-5) Purchasing Agent please note: 


MAX To order part, the following 
[330 DIA. 77 numbering system should be 
74 used to expedite handling. The 
complete number will be a nine- 
digit number with the designa- 
tions as follows: 


ABCDEFGHI 


i 2 at. 500 Ceramic . | A= U for all elements | 
| 10 LEADS UU MIN. U : | - , i 
| 019 MAX. 3 LEADS MIN. | BC = 5B for 8-pin (TO-99) pkg. | 
| 016 OM I 22 | ae 
016 — _ 7 for 10-pin (TO-100) 
pkg. i 


200-—he-—— > 


aa = 8A for 8-pin epoxy i 

DEFG = The four-digit number | 
denoting the specific i 
element desired 


H = 2 for all elements 

[= 9 for 0°C to 70°C for | 
metal packages : 

=8 for 15°C to 55°C 


OWS 


on _.045 
7 034\ 029 
028 Dy 


NOTES: All dimensions in inches 


NOTES: All dimensions in inches Leads are gold-plated kovar NOTES: All dimensions in inches epox k 
Dimensions as per latest J-10 committee Lead No. 1 internally connected ! Leads are gold-plated nickel poxy pkg. 
Leads are gold-plated kovar to case ‘ i ij 
Weightis 1.12 grams Package weight .s 1.32 grams 


j ~ | 


Note: All elements are available in a metal TO-5 type package, but not necessarily in epoxy. Consult your sales representative for details. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


LOADING RULES 


Industrial Resistor-Transistor Micrologic® (RTuL) integrated cir- 
cuits consist of low and medium power devices. The primary 
difference between a low and a medium power element lies in 
the values of the base and collector resistors associated with 
each element. The medium power elements have base and collec- 
tor resistors of 450 2 and 640 Q typical, whereas the low power 
elements have typical base and collector resistors of 1.5 k2 and 
3.6 kQ respectively. 


As a result of these differences in resistance values, the input 
load and output drive factors (maximum input current and mini- 
mum output available current) are higher for the medium, and 
lower for the low power elements. 


For purposes of simplification, all input load and output drive 
factors have been normalized using as a basis the current re- 
quired to turn on a low-power gate transistor. As a result of this 
normalization, the input load factor of the 9914 element is 3 and 
the input load factor of the 9910 element is1,thus, the 9914 
requires three times as much input current. For the output drive 
factors, the 9910has an output drive factor four times less than 
that of the 9914. 


The number of elements (bases) that may be driven by an output 
terminal may consist of any combination of low and medium 
power elements as long as the sum of all the input load factors 
does not exceed the output drive factor of the driving element. 


LOADING CHART 


LOW POWER ELEMENTS: 


-PARALLELING AND OTHER RULES: 


I: All Unused input pis shoutd be grounded. Piles ed - 4,-Fer -each-iow-pewer gate-output terminal -tied te another jow—.. 
power gate output terminal (and Vcc open on all gates but 
one) the output drive factor should be reduced by one load. 


2. On all 8-pin lead devices, Vcc is connected to pin 8 and pin 4 
is grounded. On 10-pin lead devices, pins 10 and 5 are Vec 


and Ground pins respectively. 5. By increasing the input load requirement by 0.75 load for me- 


dium power and 0.33 for low power to cover any reduction in 
; ; : base-emitter impedance, any number of gates may be placed 
3. For each medium power gate output terminal tied to another in parallel as shown below: 
medium power gate output terminal (and Vcc open on all gates 
but one) the output drive factor should be reduced by 2 loads. 


© = NO Voc CONNECTED 


SS a nmr a i gy 
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9900 MEDIUM POWER BUFFER* 


The Buffer element is a low-impedance 
inverting driver circuit. Because of its 
very low source impedance the element 
can supply substantially more output SCHEMATIC DIAGRAM 
current than the basic circuit. As a con- 
sequence, the Buffer element is valuable 
in driving heavily loaded circuits or mini- 
mizing rise-time deterioration due to ca- 
pacitive loading. A resistor is internally 
connected to the Buffer element input 
which may be returned to the supply 
voltage if capacitive coupling is desired. 
Typical applications of this type connec- 
tion are astable and monostable multivi- 
brators, and for the differentiation of 
pulses. 


tone TYPICAL RESISTOR VALUES 
POSITIVE LOGIC: CA 
R, = 10002 
NEGATIVE LOGIC: R, = 1002 
Bes R, = 10002 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 


3 6 5 80 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS | 


o DRIVE 


FACTOR 80 


ONE SHOT MULTIVIBRATOR 


ASTABLE MULTIVIBRATOR 


3.6V 
208 TRIGGER INPUT 
300 
6 
1k 
HIGH FAN-OUT EXTENSION MONOSTABLE CIRCUIT 


* This element also available in the epoxy package. 
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9903 MEDIUM POWER THREE INPUT GATE 


The Gate element is a three-input re- 
sistor-transistor-logic circuit, one of four 
similar-basic NAND/NOR gates pro- 
duced by Fairchild. The versatility of the 
NAND/NOR function permits the gener- 
ation of any logic function through the 
exclusive use of gate elements. Individ- 
ual gate elements may be paralleled to 
increase the number of inputs to a single 
output node (subject to loading rules), 
or combined with other Micrologic® inte- 
grated circuits to augment.their logic 
functions. 


H = HIGH 

L = LOW 
POSITIVE LOGIC: H = 1 = TRUE 

L =0O = FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 

H=O= 


TRUTH TABLE 
B c ae 


> 


i Pr ro Se eee 


Sr terra 
Par a 
a ae cae a a nd pe as 


TYPICAL APPLICATIONS 


Voc 


E 


Fo | A — veg NOT CONNECTED 


SIX INPUT GATE 


a a es a 


POSITIVE LOGIC: i a 
A+B+C+D+E+F=A°B-C:D-E-F 


NEGATIVE LOGIC: -  ~  _ LoL 
A-B-C:D-E-F=A+B+C+4+D+E+F 


INPUT PIN 


FUNCTIONS 


POSITIVE D=A 4 


LOGIC: 
NEGATIVE D=A 

LoGic: =A 
Note: Pins 5 and 7 0 


1 
2 
3 


TRIGGER INPUT 
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LOADING RULES 
LOAD FACTORS 


www 


SCHEMATIC DIAGRAM 


OUTPUT PIN 


DRIVE FACTORS 


6 16 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


Voc 
9900 


OUTPUT 


MONOSTABLE CIRCUIT 


ae 


9904 MEDIUM POWER HALF ADDER 


The Half-Adder element is a multipur- 
pose combination of three basic circuits. 
The configuration is well-suited as a 
complete haif-adder, an exclusive OR 
gate, or any other similar logic construc- 
tion. Output No. 7 is a noninverting func- 
tion of the four inputs, whereas output 
No. 6 may be considered as either a 
NAND or a NOR gate. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
POSITIVE E=C+D 
LOGIC: F = (A+B) (C+D) 


NEGATIVE E = CD 
LOGIC: F =AB+CD 


H = HIGH = — 
L = LOW IFC=A andD=B 
POSITIVE LOGIC: H = 1 = TRUE POSITIVE E=AB TYPICAL RESISTOR VALUES 
L =O = FALSE LOGIC: F = AB + AB R, sap ait 
NEGATIVE LOGIC: L = 1 = TRUE NEGATIVE E=A+B__ R, = 6402 
H = 0 = FALSE LOGIC: F=AB+CD R; = 8009 


TRUTH TABLE LOADING RULES 


OUTPUTS INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTORS 


- INPUTS 


mm@rrr fttrr rer tri rt|e 
mee te rtror tir rrr iclin_n 
meter rDrtrtiririctrltiw 
mProeerdrertroitatire ttt to 
DPortritrrrrrrrrrcis 


mereoroermrerr SPT TIirrTTtITtITTmn 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


% 

yy O 
A F = (A+B)-E x0 
B E = C+F ig e 
C X90 

Yo Z IS HIGH WHEN X; = Yy 


GATED FLIP - FLOP ™ AND Xp = Yp 


PARALLEL COMPARISON 
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9905 MEDIUM POWER HALF SHIFT REGISTER 


The Half Shift Register element is a 
gated input storage element composed 
of five basic gate circuits. Internal cross- 
connection of the two output gate cir- 
cuits provides memory. The input gating 


signal is applied to the remaining three -— 


gate circuits. Two of these contro! the 
logic inputs, while the third provides the 
complement of the gating signal at an 
output pin. Because of the two cascaded 
internal logic levels, the unit changes 
state in response to near-ground input 
signals. Consequently, from a terminal 
standpoint, the unit should be regarded 
as requiring NAND input logic levels. 
Concurrent near-ground signals at all 
three inputs will cause near-ground sig- 
nals at both outputs. 


H = HIGH 

L= LOW 
POSITIVE LOGIC: H = 1 = TRUE 

L =0O= FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 

H = 0 = FALSE 


TRUTH TABLE 


TYPICAL APPLICATIONS 


INPUT OUTPUT INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 
Ao P A, B, 1 3 5 


SCHEMATIC DIAGRAM 


POSITIVE A; = Bi (Ao + P) 
LOGIC: B, = Ai (Bo + P) 


| 
| 
FUNCTIONS 
| NEGATIVE A, = By + AcP 


LOGIC: B, =A, + BP : é 
TYPICAL RESISTOR VALUES 
R: = 4502 
R, = 6402 
R; = 8002 


LOADING RULES 


Bo | | 13 | 

H H H H L | 2 9 6 16 

H H L | oH L | 3 3 | 7 13 

H L Bg od L i 

|; oH L Loi oH L ! | 

a H oo oe H | | 

i H be oe UE H | | 

abs L Hoi ok H ! | 

| | | | | 
L L L L L Note: For more information on loading rules and for paraliel combination of elements, see page 2. 


COUNTING DECADE 


PULSES re 
Cj Oo e 


TO BE COUNTED 


COUNTING DECADE WITH MEMORY 


| 
COMPLEMENTARY FLIP-FLOP | 
| 
| 
| 
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TRUTH TABLE 
INPUTS OUTPUT INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTORS 


9907 MEDIUM POWER FOUR INPUT GATE 


The Four-Input Gate element is a four- 
input resistor-transistor-logic circuit, one 
of four similar NAND/NOR gates pro- 
duced by Fairchild. The versatility of the 
NAND/NOR function permits the genera- 
tion of any logic-function through the ex- 
clusive use of four-input gate elements. 
Individual four-input gate elements may 
be paralleled to increase the number of 
inputs to a single output node (subject 
to loading rules), or combined with other 
Micrologic® integrated circuits to aug- 
ment their logic functions. This element 
performs the AND and exclusive OR 
function. It is also used to select one of 
two data streams under control of a sin- 
gle gate signal. 


H = HIGH 

L = LOW 
POSITIVE LOGIC: H = 1 = TRUE 

L =0O= FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 

H = 0 = FALSE 


A B Cc D _E- 
H H H H L 
H H H L L 
H H L H L 
H H L L L 
H L H H L 
H L H L L 
H L L H L 
H L L L L 
L H H H L 
L H H L L 
L H L H L 
L H L L L 
L L H H L 
L L H L L 
L L L H L 
L L L L H 


TYPICAL APPLICATIONS 


| POSITIVE LOGIC: 


FUNCTIONS 
POSITIVE E=A+B+4+C+D 
Locic: =ABCD 
NEGATIVE E=ABCD_ _ 
LOGIC: =A+B+4+C+D 


SCHEMATIC DIAGRAM 


TYPICAL RESISTOR VALUES 
R, = 4502 


LOADING RULES 


Note: For more information on loading rules and for paralle! combination of elements, see page 2. 


Voc NOT CONNECTED 


EIGHT INPUT GATE 


A+B+C+D+E+4F4G+H=ABCDEFGH 


| NEGATIVE LOGIC: 


| ABCDEFGH=A+B+C4+D+E+F+6+H 
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9908 LOW POWER ADDER 


This element performs the AND and 
exclusive OR function. It is also used 
to select one of two data streams under 
control of a single gate signal. 


SCHEMATIC DIAGRAM 


; | 
| 
FUNCTIONS 
H = HIGH | POSITIVE LOGIC: | 
L = LOW 6= (845) =3-5 
POSITIVE LOGIC: H = i = TRUE | 7=(1 4.2) (34+ 5) | 
L =0= FALSE NEGATIVE LOGIC: 
NEGATIVE LOGIC: L = 1 = TRUE 6= (3-5) =34+5 TYPICAL RESISTOR VALUES 
H = 0 = FALSE 7=1-:243-5 Ri = 1.5ka 


R, = 3.6kQ 


TRUTH TABLE LOADING RULES 
6 


see page 2. 


| 1 2 6 | 7 1 1 3 | 
L L L L 2 1 7 4 
L L H L 3 1 | 
| | | i H 2 | H | 5 j i | j | 
re re eh H Hit 
| | H LoL | H | | 
| | H L H | L | 
H H L ni = For loading ruie expianations see page 10. 
! | H H H | L Note: For more information on loading rules and for parallel combination of elements, | 


AB (CARRY) 
06 


1 (A+C) (B+) OR AC + BC 
07 


DATA A 


CONTROL CO 


DATA Ba 
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9909 LOW POWER BUFFER 


This element is a low-output impedance, 
two-input inverting driver. It can supply 
substantially more output current than 
the basic circuit to provide higher fan- 
out or drive capacitive loads. A resistor 
is connected internally to one of the in- 
puts which may be returned to the sup- 
ply voltage if capacitive coupling is 
desired. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
POSITIVE LOGIC: 
6=2+3 
NEGATIVE LOGIC: 
6=2:3 TYPICAL RESISTOR VALUES 
R, = 1.5k2 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 
2 6 
3 


2 30 
2 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


| TYPICAL APPLICATIONS 


PARALLEL PULSE DRIVER FOUR BUFFERS CONNECTED AS FREE RUNNING MULTIVIBRATOR 


| 
| 
| 


| 
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9910 LOW POWER DUAL GATE 


This element can be used on a NOR gate, 
Double Inverter RS flip-flop or as a pair 
of Inverters, It can also be used with 
the gate expander to increase its fan-in 


capacity. 


NEGATIVE LOGIC: 


POSITIVE LOGIC: 


TRUTH TABLE 


FUNCTIONS 
POSITIVE LOGIC: 
7=1+42 
6=3+4+5 
NEGATIVE LOGIC: 
7=1:2 
6=3°5 


LOADING RULES 


SCHEMATIC DIAGRAM 


R2. = 3.6kQ2 


TYPICAL RESISTOR VALUES 


OUTPUT 7 OUTPUT 6 INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 
1 2 7 3. 5 | 6 1 1 6 4 | 
L L H L L H | 2 1 7 4 | 
L H L L H L | 3 1 | 
| H L L H L L | 5 i 
| H H L H H L | Note: For more information on loading rules and for parallel combination of elements, see page 2. 


MOD - 5 BINARY COUNTER 


TYPICAL APPLICATIONS 


Voc 
a oe 
| =] 


SIMPLE INVERTER 


Function: To count to a Modulo of 5 using a 1-2-4 
code, or to divide an input frequency 


by a factor of 5. 
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OUT 


SINGLE DUAL GATE AS 
FREE-RUNNING MULTIVIBRATOR 


SINGLE DUAL GATE USED AS 
A ONE-SHOT MULTIVIBRATOR 


9911 LOW POWER DUAL GATE WITH INVERTER 


This element is a general purpose four- 
input gate with inverter for NOR, OR 
functions and can also be used as an 
amplifier-inverter. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
eae POSITIVE LOGIC: 
a J=1 24345 
POSITIVE LOGIC: H = 1 = TRUE Tro as 
Pe ESE NEGATIVE LOGIC: 
NEGATIVE LOGIC: L = 1 = TRUE 7 4-2-3-5 TYPICAL RESISTOR VALUES 
R, = 3.6k2 
TRUTH TABLE LOADING RULES 
1 2 3 5 INPUT PIN LOAD FACTOR DRIVE FACTOR 
1 1 6 c} 
2 1 7 4 
3 1 
5 1 | 


TITTITLTE TILT rarrtrr YN 


oS Se a ee ee ee eee: 
CoCr rT eer TL er LS Ee 


H 
L 
k 
L 
L 
L 
L 
L 
L 
Li 
L 
L 
L 
L 
L 
L 


at Cage Sige Take Oa el cles Spe A a a Cea a Re Ga 
TreoroerrrereasaeirwciT 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


CONNECTED AS INVERTER-AMPLIFIER MODULO 9 BINARY COUNTER 


Function: To count to a Modulo of 9 using 1-2-4-8 code, 


or to divide an input frequency by a factor 
of 9. 


A_O7 


9912 LOW POWER HALF ADDER 


This element is a multipurpose combina- 
tion of three basic circuits that can be 
used as a complete half adder, an exclu- 
sive OR gate, gated-set flip-flop or any 
other similar logic construction. 


H = HIGH 

L = LOW 
POSITIVE LOGIC: H = 1 = TRUE 

L =0O= FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 

H = 0 = FALSE 


TRUTH TABLE 


ae: ae 7 
tL 2 a ibe 
St ae? at: L 
Ec. “He, Sb OS 
tL bc HH HIH Lt | 
BO Ob GE ak. Paw oe 
} bt H L HL | 
bo ae ape ae H | 
Sie ee ge A, 
a re a L 
} H kb LL Hi L H 
H bk H tLtIkL HH] 
H £ HH HILL HA 
ae er re cree oe ee 2 
| H H L HjyLl 4H 
| H HH ei Ho | 
ee” oe: er: oe oe a” 


ray 


GATED R-S FLIP-FLOP 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


SCHEMATIC DIAGRAM 


POSITIVE LOGIC: 
7 = (1 +2): +5) 


=1:24+3-5 
NEGATIVE LOGIC: 
Ff a5 TYPICAL RESISTOR VALUES 
6=(1+2):34+3 R, = 1.5ka 
na ) R, = 3.6kQ 


| 
| 
| 
| 
| 
FUNCTIONS 
| 
| 
| 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 


awn 
a lll ol 


| 


TYPICAL APPLICATIONS (POSITIVE LOGIC) 


oO 


| | 
A 
6 
| Ao—3 7 — 
| fo L___7__»ns+AB : 
1 
| EXCLUSIVE OR GATE OR HALF ADDER DATA AO—, 
CONTROL C ; 
mee: 
| CONTROL © ae 
| DATABO— (A+C) (B+C) | 
DATA STREAM SWITC 
SET A ; H 
SET B | 
1 
RESET 
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9913 LOW POWER TYPE D FLIP FLOP 


The 9913 is a gated flip-flop very suit- 
able for shift registers and control cir- 
cuitry. The state of the input at pin 2 is 
stored in the element when the input at 
pin 1 changes from logical ‘‘1”’ to logical 
‘0.’ The element can be reset only when 
pin 1 is maintained at a logical “1”’ dur- 
ing the time that pin 7 undergoes a 
change from a logical ‘‘0” to a logi- 
cal ‘J?’ 


SCHEMATIC DIAGRAM 


FUNCTIONS 


DIRECT INPUTS'! GATED INPUT? 
t=nt=n4l1 


a ee > ee 2 6 5 
L L NC NC? H H L 
L Ho L H L L H 
H LE HL TYPICAL RESISTOR VALUES 
H He L R: = 1.5k2 
(1) Pin 1 must be high. R2 = 3.6kQ2 
(2) NC = No change. R, = 1802 
(3) Pins 3 and 7 must be low. R, = 4809 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 
1 3 
2 3 
3 
7 


H = HIGH 2 5 
L = LOW 1 6 
POSITIVE LOGIC: H=1= TRUE 1 
L =0O= FALSE 1 
NEGATIVE LOGIC: L = 1 = TRUE 
H =0O= FALSE 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


Voc PARALLEL PARALLEL 
ee —— DATA DATA 
O 


in 


GND_ METHOD OF PARALLEL ENTRY OF DATA INTO SHIFT REGISTER 


Vcc AND GROUND CONNECTIONS ARE NOT SHOWN 


BINARY RIPPLE CARRY COUNTER STAGES USING TYPE D FLIP-FLOP 


i 
| 
| 
i 
| 
ee ee SS 
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9914 MEDIUM POWER DUAL TWO INPUT GATE* 


The Dual Two-Input Gate element is a 
dual combination of two-input resistor- 
transistor-logic circuits, one of four simi- 
lar basic NAND/NOR gates produced by 
Fairchild. The versatility of the NAND/ | 
NOR function permits the generation of | 
any logic- function through the exclusive | 
use of dual two-input gate elemenis. In 

addition to the applications of other | 
gate-type elements, the dual two-input | 
gate element circuits may be cross-con- 


SCHEMATIC DIAGRAM 


nected to form a flip-flop, or in tandem 
to form noninverting gates. 


| 
1 
FUNCTIONS 
POSITIVE LOGIC: 


NEGATIVE LOGIC: R: = 64002 


H= On F=A+B=AB 
L=LO E=C+D=cD 
Logic: H=1= E > 
POSITIVE LOGIC : = ; = ad NEGATIVE LOGIC TYPICAL RESISTOR VALUES 
L=1 
H=0 


DRIVE FACTOR 


TYPICAL APPLICATIONS 


A 30 =e | 
BO : B 


ie Ye 
D 
NNECTED 
FOUR INPUT GATE Vcc NOT CO a Oe 

POSITIVE LOGIC: 3 
A+B+C+D=A:B-C:D : 

NEGATIVE LOGIC: — : 
ABCD=A+B+C+D 

SIX INPUT GATE 


RS FLIP-FLOP 8 
a | PIN NUMBERS | oe 


TWO INPUT GATE 
POSITIVE LOGIC: 


A+B=A-B 
NEGATIVE LOGIC 
A-B=A+B 


NOT ALLOWED ; 


NC = No change. 


* This element also available in the epoxy package. 
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9915 MEDIUM POWER DUAL THREE INPUT GATE 


The Dual Three-input Gate element is a 
dual combination of three-input resistor- 
transistor-logic circuits, one of four simi- 
lar basic NAND/NOR gates produced by 
Fairchild. The versatility of the NAND/ 
NOR function permits the generation of 
any logic-function through the exclusive 
use of dual three-input gate elements. In 
addition to the applications of other 
gate-type elements, the dual three-input 
gate element circuits may be cross-con- 
nected to form a flip-flop with 2 set and 
2 reset inputs, or in tandem to form non- 
inverting gates. 


H = HIGH 

L = LOW 
POSITIVE LOGIC: H = 1 = TRUE 

L = 0 = FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 

H = 0 = FALSE 


FUNCTIONS 
POSITIVE LOGIC: ____ 
D=A+B+C=ABC 
H=E+F+G=EFG 
NEGATIVE LOGIC: _ 
D=ABC=A+B+C 
H=EFG=EFG 


SCHEMATIC DIAGRAM 


TYPICAL RESISTOR VALUES 
Ri = 4502 
R, = 6402 


LOADING RULES 
INPUT PIN “LOAD FACTORS OUTPUT PIN DRIVE FACTORS 


4 16 
9 16 


TRUTH TABLE 


Ir on ee 
ON A WYR 
WWWW WwW Ww 


rrr rele se 


> 
eee he 


a ae Ce a es wi 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


13 
s 
13 


RS FLIP-FLOP 


30 
D 


SIX INPUT GATE 


TYPICAL APPLICATIONS 


id 


aw 


Ono, 


am 


POSITIVE LOGIC: 
A+B+C+D+E+4+F=A‘B-C:D-E-F 


NEGATIVE LOGIC: 
A-B:C-:D-E-F=A+B+C+D+E4+F 
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~ nected to Vcc. 


9921 LOW POWER GATE EXPANDER 


This element is a double gate without 
the node resistors. Its output terminals 
may be connected in parallel to those of 
the 99:10 or 9911 elements to increase 
the fan-in capability of the circuit. Pin 
8 of thie element must always be con- 


SCHEMATIC DIAGRAM 


Ri 
Dee nen | ; 
FUNCTIONS 2 
POSITIVE LOGIC: | 
7=1+2 | 
6=345 | TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: Ri = 1.5k0 


1- 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTORS 
1 6 —0.5 
1 7 | —0.5 
; | 
1 H 


(nm QO NO FH 


4 


YP 


—_—_——— 


1.33 
1.33 


1.33 


1.33 


CAL APPLICATIONS 


BL 9910 9910 


1.33 
GATE GATE 
EXPANDER 1.33 EXPANDER 
1.33 


a i ee A a 
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9923 MEDIUM POWER JK FLIP FLOP* 


The 9923 Industrial Flip-Flop is a fully 
integrated, monolithic circuit. This ele- 
ment is designed for use in industrial 
shift-register and binary counting appli- 
cations. The 9923 JK Flip-Flop is com- 
patible with the basic Industrial Micro- 
logic® integrated circuit family and is 
guaranteed to operate at a frequency of 
2.0 MHz minimum over the 0°C to 70°C 
temperature range. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
SET CLEAR OUTPUT 
(1) (3) (7) 


t=n t=n-+l1 
H H x : 
H L H 
L H b. 
L L xn 
H = HIGH 
L= LOW TYPICAL RESISTOR VALUES 
X IS THE OUTPUT STATE R, = 2602 R, = 3002 
AT TIME n R, = 4502 R; = 7OOQ 
A HIGH ON PIN 6 WILL PRESET R; = 6402 
OUTPUT PIN 7 LOW 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 


1 3 5 10 
2 5 6 3 
3 3 7 10 


Note: For more information on loading rules and for parallel combination of elements, see pagie 2. 


TYPICAL APPLICATIONS 
TRUTH TABLE DECODING 


ObhWNHH OID 

+ 
-m~c-rormrls< 
r-rrmrmeei< 
IrTIecrciN 
<>< ><) <1 ><) >< Je 
NJ <} NIN < Nin 


Le. .—— 
= ae TIME DIAGRAM: 
cP a 
X 
MODE SUPPRESSOR Y 
MOD 6 SHIFT REGISTER COUNTER WITH DECODING 
rd 


* This element also available in the epoxy package. 
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9926 MEDIUM POWER JK FLIP FLOP 


The Fairchild JK Flip-Flop is a complete, 
general-purpose, storage element suit- 
able for use in shift registers, counters 
or any type of control function. 


The JK Flip-Fiop differs from ordinary 


RS Flip-Flops in that no ambiguous out. 


put state can result from simultaneous 
one inputs. In the JK Flip-Flop simulta- 
neous ones on both the set and clear 
inputs cause the output state to toggle 
(reverse). This feature enhances the op- 
eration of the JK Flip-Flop in binary 
counters, as no external feedback con- 
nections are required. The toggling ac- 
tion can also be used to advantage for 
minimizing the logic structure of con- 
trol units. 

The unique input triggering circuit per- 
mits the JK Flip-Flop to respond to nega- 
tive clock pulse transitions as short as 1 
nanosecond or as long as 100 nanosec- 
onds. 

Asynchronous preset and preclear in- 
puts are included for presetting coun- 
ters, inserting parallel data in registers, 
and similar applications. 

This element is guaranteed to operate 
at a frequency of 8.0 MHz minimum 
(20.0 MHz typical) over the O°C to 
70°C temperature range. 


TYPICAL APPLICATIONS 


LO = GATE 


| 
9914 
PARALLEL 1 PARALLEL 2 
| 


LEAST SIGNIFICANT STAGE 


SCHEMATIC DIAGRAM 


10 
Voc 


| 
| 
| 
FUNCTIONS 
| 
| 
| 
| 
| 
| 


SET CLEAR OUTPUT 
(2) (4) (9) 
t=n t=n-4l 
H H x | 
H L H | 
a a | 
L L x | | 
H = HIGH | | 
L= LOW | i | 
ee ae ee TYPICAL RESISTOR VALUES 


R, = 3kQ R; = 9002 R; = 6400 R, = 5502 


LOADING RULES 
LOAD FACTORS 


INPUT PIN OUTPUT PIN DRIVE FACTOR 


Pin configurations for TO-5, Cerpak and Fiatpack are identical. 


COUNTER 


SAMPLING 
CONTROL 


9914 
PARALLEL 8 


9914 
PARALLEL 4 


9914 
PARALLEL 16 


MOST SIGNIFICANT STAGE 


BINARY COUNTER AND SAMPLING CONTROL 


9914 


oe 


1-2-4-8, MOD 10, COUNT UP COUNTER (POSITIVE LOGIC) 
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9927 MEDIUM POWER QUAD INVERTER 


The Quad Inverter element is a four- 
input resistor-transistor-logic inverter 
circuit. This circuit is very useful where 
a complement of several signals is de- 
sired simultaneously. 


SCHEMATIC DIAGRAM 


FUNCTIONS 


POSITIVE AND 
NEGATIVE LOGIC: 


H=A.- ; 
G=B TYPICAL RESISTOR VALUES 
E=D R, = 6402 


LOADING RULES 
INPUT PIN LOAD FACTORS | OUTPUT PIN | DRIVE FACTOR 


LOADING CHART 


Note: 
For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


Ry 9927 | Ro 9927 | Rg 9927 
| 4 4 4 
j 
| 
| 


DELAY INTRODUCED IN EACH STAGE IS A FUNCTION OF RC TIME CONSTANT 
PULSE DELAY/SHAPER CIRCUIT 


LOW POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS 


ELEMENT 


GROUND 


UNUSED 
—= INPUT PIN 


GROUND 


| 
== UNUSED 
1 
| 
! 
! 
i 
| 


INPUT PINS 


GROUND 
= = = = _UNUSED 
500 ns INPUT PINS 


1-6 
SY 64 SV 


-l- uNuSED 
= INPUT PINS 


| 
9912 Tise- 100 


GROUND | 


9913 ti-s-, ti-s- 80 
ti-ss, tio. 120 


SZ FD600 
GROUND 
| yxusen ons 
~ IMPUT PINS —s be t 
j 1-5- 
\ f> | 
ee oan) t 16+ 


tat, ti-2+ 60 min 


= us 
. Te. TP. 
tro, te 30 min ; Not 
15k 2 P. . 
A *}-2- 
Pl by 2r1-| SY 
GROUND pau 
= — UNUSED i 
a INPUT —| 
PINS. errs 


MEDIUM POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS 


| ELEMENT MAX | 


| | PROPAGATION DELAY AND TOGGLE TEST CIRCUIT FOR JK 9923 OR 9926 
| 9900 tes 32 ns +Vo¢ | 
tais- 32 ns SCOPE 
6800L5% 
9903 oe on ns TOP VIEW 
gi ns 
rt T0-5 
——— D = FD600 at temperature of 
element under test. ' 
Cc it | incl ji 
9905 tous 30 ns igen ee 
To-o4 26 ns 
tiers. 42 ns _ 
tir 42 ns ; 7 902 | 
100 pF | 
2.0V 2 | 
| A 
9904 tsse- 20 ns — | 
| 
i | 
| 9914 tise: 20 ns 
tin 32 ns 
SWITCHING TIME TEST CIRCUIT: ( FOR A GATE TYPE DEVICE ) 
| 
| 9915 toss. 20 ns 
| toa 32 ns 
9923 to-14 80 ns 
to_-7- 50 ns 
t 5+ t cares 
: ei = 0.5V 0.5V xty 
PIN 2 { 
eee 
t : 
1 ke ta+4- 2-4+ input pin 
9926 t-94 60 ns PIN 4 input slope 
te. 60 ns output pin 
a 60 ns 0.5V 0.5V output slope 
t3-7- 60 ns | , 
a a ee tg et Switching time test circuit shown above is for uL 9915, but the | 
input and output loading circuit shown is the same for Micro- 
9927 t 20 ns : logic 9900, 9903, 9904, 9905, 9907, 9914, and 9927 ele- 
| 32 ns ments. By appropriately connecting the input and output pins 
a | of the device under test (D.U.T.) in the circuit above, switch- | 
| ing speeds could be measured in any of the said elements. 
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LOW POWER RTpL 
PLANAR* EPITAXIAL LOW POWER RESISTOR—TRANSISTOR 


MICROLOGIC ® INTEGRATED CIRCUITS 


WHAT IS LOW POWER RTzL? 


Fairchild Low Power RTuL Integrated Circuits are a set of compatible, 
integrated logic building blocks. The elements are manufactured using 
the Fairchild Planar* epitaxial process by which all the necessary tran- 
sistors and resistors are diffused into a single silicon wafer. The indi- 
vidual RTL gates within the logic blocks are interconnected by metal 
over oxide. 


SPEED AND POWER 


PURCHASING INFORMATION PHYSICAL DIMENSIONS 
: (SIMILAR TO 70-5) 


Purchasing Agent please note: ie 
—m. 


To order part, the following a 
numbering system should be 
used to expedite handling. The 
complete number will be a 
seven digit number with the 
designations as follows. 


i * Seat, Pave 


; 2 | CDEFG 
Low Power RTuL is characterized by very low propagation delays at low | ied 
DC power dissipation. Typical propagation delay for the basic RTL cir- | A =9 for all elements. 
cuit is 40 nanoseconds, and its power dissipation is typically 2 mW. B =5 for the TO-5 package. 


1 for the flat package. 
CDE =the four digit number 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) one tise ae ele. 
Maximum voltage applied to pin 8 (continuous) 8V buffer) would be 9909. 
Maximum voltage applied to any input pin +4.0 volts F =2 for Planar epitaxial 
Storage Temperature —65°C to +150°C Re BORE OTES: Dimensions ds per ltest #10 commitee 
Maximum Power Dissipation 250 mw as cpursuee: SO Ree teat os Geeniked ee) 
Maximum Voltage applied to pin 8 (Pulsed, <1 second) 12V S807 | Ween EZ Bans TT 


AMBIENT TEMPERATURE OPERATION 


Low Power RTuL Integrated Circuits may be used in accordance with the Loading Chart below through the full military temperature 
range of —55°C to +125°C. Nominal Supply voltage is 3.00 Volts. The Loading Chart below is valid for Vcc = 3.00 Volts +10%. 
improved speed and Noise Immunity will result if Vcc is increased above 3.00 Volts to a maximum of 3.66 Volts at +125°C with 
maximum Vec increasing linearly to 4.5 Volts at —55°C. . 


ELEMENTS 


The 9908 Element (ADDER) performs MOD 2 Addition, the exclusive OR function, and control of 2 data streams (pins 1 and 5) by 
tying pins 2 and 3 together to control. 


The 9909 Element (BUFFER) is a 2 input, high fan-out, inverting gate, with internal timing resistor. 

The 9910 Element (DUAL GATE) is a dual, 2 input gate. 

The 9911 Element (GATE) is a 4 input gate with added inverter for the output to generate OR, NOR, AND, and NAND functions. 
The 9912 Element (HALF-ADDER) is a two-ieveil AND-OR gate with added output inverter. 


The 9913 Element (TYPE D FLIP-FLOP) is a gated D-Flip-Flop with asynchronous set and reset inputs suitable for shifting and counting. 
The 9913 was previously known as an R, Register, or Full Shift Register Eelement. 


The 9921 Element (EXPANDER) is a dual 2 input gate without node resistors, to be used when increased fan-in is required. 


LOW POWER RTL LOADING CHART valid for system operation from —55°C to +125°C (symbols shown top view) 


* Planar is a patented Fairchild precess. 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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GENERAL RULES 


The number of elements that may be driven by an output terminal may consist of any combination of elements whose summation 
of input loading does not exceed the output terminal driving capability. 


Unused input pins should be tied to ground. 


See expander element (9921) for paralleling. 


FIG. 1 FIG. 2a FIG. 2b 
TYPICAL POWER DISSIPATION VS. Vec TYPICAL SIGNAL LEVEL VS. TEMPERATURE TYPICAL SIGNAL LEVEL VS. TEMPERATURE 
Veco = 3.0V Vec = 4.0V 


2.4 2.4 


i 1 i ! ‘ i | FAN OUT = i WORST CASE MAX. LiMITS 
FAN OUT = 1 WORST CASE MAX. LIMITS | + “+ + + 
{ ‘ | i [ 


4 


eee ey. | + | rN 
coe eee one ok le Od kc 
E j i { U 
t . | i 
” on 
ive) ng i 
8 pelos tho peslec tee 3 a 16 
z / > > 
Ww 
ro 2 ry 1.2 
o > > be 
wa WwW uw 
= = — 
oO a eal 
| a ba < 
z = 0.8 
ww 9 2 
< n a 
oe 
> 
< 0.4 


Ne a 
———— 


St ee O 
“55-25 0 25 50 75 100 125 


Voc — VOLTS TEMPERATURE — °C TEMPERATURE — °C 
FIG. 3 FIG. 4 
TYPICAL INPUT CHARACTERISTICS TRANSFER CHARACTERISTICS 
300 1.6 
14-—— 
, 
1.2 
ag a eS aelale TYPICAL Von VS. Voc 
2 a RG e 
z 7 08 55°C, +25°C| +125°C 
100 3 0.6 .680 
0.4 Veco = 4V 
oc Yon - Yout_\ al Vin - Voe Vec =5V 
s ‘a oh oe 08 10 12 14 216 ; “— ded = 
25°C 0 02 04 06 08 10 12 14 16 


Vin — VOLTS 


Note: This curve will apply as V,, is increased from 
3 V to 5 V with small decrease in |,,, for same Vy. 
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FIG. 5 TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS 


CLOSE FOR 
F.O. = 3 


configuration. 


Voc = 3.0 to 6.0 ¥ 
Ta = -55 to 125°C 


NOISE THRESHOLD — VOLTS 
NOISE THRESHOLD — VOLTS 


| FIG. 6 FIG. 7 FIG. 8 
| DC NOISE THRESHOLD VS. Vec DC NOISE THRESHOLD VS. Voc DC NOISE THRESHOLD VS. Vec 
| 600 800 
eee 700 
| 500 
2 > 600 = 
i 1 400 t | 
| a a 500 . 
| 300 3 400 @ 
| : Sa6 = 300 
e ~=4= 10% OF UNITS HAVE 5 
é ae NDISE THRESHOLD, ls S22 45. OF UNITS HAVE A a ---t 10% OF UNITS HAVE A 
100 a ~+—_| ake (4, GREATER NOISE THRESHOLD GREATER NOISE THRESHOLD| 
meee OE UT Sare 90% OF UNITS HAVE A | 90% OF UNITS. HAVE & 
. | REATER NOISE THRESHOLD é [GREATER NOISE THRESHOLD | 5 GREATER NOISE THRESHOLD | 
| “20 3.0 4.0 5.0 6.0 2.0 3.0 “4.0 5.0 ~— 6.0 2.0 3.0 4.0 5.0 
| Vog - VOLTS Voc — VOLTS Vec — VOLTS 
I 
| 
| FIG. 9 FIG. 10 
| 
| TYPICAL PULSED NOISE THRESHOLD TYPICAL PULSED NOISE THRESHOLD 
| VERSUS PULSE WIDTH VERSUS PULSE WIDTH 
| 


0 10 20 30 40 50 60 
PULSE WIDTH — ns PULSE WIDTH — ns 


Note that elements with specified 
fan-out = 4 have good immunity 
to worst case ground noise in a test 
circuit when used in a fan-out = 5 


eta a ed a 
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FIG. 11 TEST CIRCUIT AND TABLE FOR TYPICAL t,, MEASUREMENTS 


5 STAGES 


oa Pad beh oe 
ea aaa | AVERAGE t, = 2- X 
- eee SCOPE fose 10 
R INPUT OUTPUT OTHER 
i : : : ELEMENT PIN NO. PINNO. INPUTS NOTE 
| PINS 2&5 
c 


2 9912 HALF ADDER © 2 6 1L.8V 2 


7 TEST FOR 9909 ELEMENTS 
; 1. All “‘A” switches left open in tha test for 9909 element. 
SOnnece Pin 2 to Vcc 2. For curves shown, fan-out = 1 corresponds to switch “‘A” open; and for 


j 
| 
9908 ADDER co 3 7 TO18V 2 
: 2 9909 BUFFER 220 Q 3 6 — 1 
2,3,&5 
mo oo PIN 3 TO 


pe head fan-out = 4, switch ‘‘A”’ closed. 
Connect all unused input pins to ground 


AVERAGE PROPAGATION DELAY VERSUS CAPICITANCE 


FIG. 13 FIG. 14 


AVERAGE tog — ns 
AVERAGE tpg- ns 
AVERAGE tpg - ns 


AVERAGE tpg — ns 
AVERAGE tod — ns 


AVERAGE tpg — ns 


---"Veg = 3V 
—Voec =4V 
OUTPUT LOAD = 2200 
RESISTOR TO GND 


0 10 =. 20 30.40 50 60 
LOAD CAPACITANCE — pF LOAD CAPACITANCE — oF LOAD CAPACITANCE — pF 
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LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM 


9908 LOW POWER 
RTpL ADDER 


THE LOW POWER RTuL 
ADDER PERFORMS THE 
MOD 2 ADDITION OR EX- | 
CLUSIVE OR FUNCTION: — | Sane 

IT ALSO IS USED TO SE- | §= (345) =3-5 
LECT ONE OF TWO DATA 
STREAMS UNDER CON. 
TROL OF A SINGLE GATE 


SIGNAL. 


POSITIVE LOGIC 


7 = (1+2) (3+5) 


AVERAGE POWER 
DISSIPATION (25°C) 


10 mW 


NEGATIVE LOGIC 


Typical Resistors 
R, = 3.6 kQ | 


| SWITCHING TIME TEST CIRCUIT 


PULSE IN 


FD 600 
\ | GROUND 
de _|_ UNUSED 

a = = — INPUT PIN 


| 


pt 


Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7  Pin8 

;} 1 I; GND GND Vin GND GND Veo | Bln | 
2 I GND GND GND GND’ Wa Vec Sls | 
3 I Vu Visi GND GND GND Vee lng 
4 I, Near Vin GND GND’ GND Vee fie: 
5 le '}GND GND Vow GND Von Vin Veo | las 
6 F Voc. “GND? “Nee. GND? “Wor Vin Vee is | 
7 I, | GND Voi Vor GND Vorr Vin Mee cl 4g | 
8 Ve ; GND GND Veot GND Vorr Vec | Voce 
9 Vs ‘GND GND Vorr GND Veor Vee 4 Vee 
10 Vv; | Vorr  Vorr GND GND GND Veco | Vee 

| 1 1 V; Voor Veor Veor GND Veor Vin Veco | Vee 

12 V; La Misr Veor Veor GND Veor Von Veco | Vout 

| 13 le /'GND GND GND GND GND Vines in 

| 14 thon | GND Veot Pulse in GND Veort Pulse out Vee | 80 ns 
15 ta7- | GND Veor Pulse in GND Veot Pulse out Vec | 100 ns | 
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CIRCUIT DIAGRAM 


LOGIC SYMBOL AND FUNCTIONS 


9909 LOW POWER 
RTpL BUFFER 


THE LOW POWER RTuL 
BUFFER !S A LOW IMPED- 
ANCE INVERTING DRIVER 
CIRCUIT. THE ELEMENT 
CAN SUPPLY SUBSTAN- 
TIALLY MORE OUTPUT 
CURRENT THAN THE BASIC 
RTL CIRCUIT. A RESISTOR 
IS INTERNALLY CONNECT- 
ED TO THE BUFFER ELE- 
MENT INPUT WHICH MAY 
BE RETURNED TO THE 
SUPPLY VOLTAGE IF CA- 
PACITIVE COUPLING IS DE- 
SIRED. TYPICAL APPLICA- 
TIONS OF THIS TYPE CON- 
NECTION ARE ASTABLE 
AND MONOSTABLE MULTI- 
VIBRATORS, AND FOR THE 
DIFFERENTIATION OF 
PULSES. 


AVERAGE POWER 
DISSIPATION (25°C) 
10 mW at 50% Duty Cycle 


POSITIVE LOGIC 


6 — 243 


NEGATIVE LOGIC 


8 Typical Resistors 
R, = 1.5kQ 
R; = 1002 


SWITCHING TIME TEST CIRCUIT 


Voc 


2202 


GROUND 
UNUSED 


| | = “i — = INPUT PIN 


TEST CONDITIONS TEST LIMITS 
Note 


Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 


Vin Veor GND 
Veot Vin GND 
Vorr . Vorr GND 
Von GND GND 
GND Von GND 
Vin GND GND 
GND Vin GND 


GND GND GND 
GND Pulsein GND Pulse out 
GND  Pulsein GND Pulse out 


SYOANADAUAWNHE 
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CIRCUIT DIAGRAM 


9910 LOW POWER | ‘06! syMBot AND FUNCTIONS 
RTpL DUAL GATE 


THE LOW POWER RTulL 
DUAL GATE MAY BE USED 
| AS A PAIR OF NOR GATES, 
AS AN R-S FLIP-FLOP, AS A 
PAIR OF INVERTERS, OR AS — 


POSITIVE LOGIC 


; 
~0.00" 


) A DOUBLE INVERTER. IT | Ro Ro 
| MAY ALSO BE USED WITH | feat ; 
|. THE LOW POWER RTpzL | 7=142 ears Ry 
GATE EXPANDER TO IN- 6—345 1 5 
| CREASE ITS FAN-IN CA- : ee 
| PACITY. IP eeu : 
| | 
| AVERAGE POWER 
DISSIPATION (25°C) 
4 mW | 
| NEGATIVE LOGIC | 
| Typical Resistors | 
Ri = 1.5k 
R: = 3.6k 
7=1-2 
| 
| 6=35 
SWITCHING TIME TEST CIRCUIT . 


| Vec 


750Q 


FD600 


| 
| 


| GROUND 
i ae =e = al UNUSED — 7 
500 ns INPUT PINS 


TEST CONDITIONS 


Pin 1 Pin 2 Pin 5 Pin 6 Pin 7 Pin & 
1 Vin Vec 
2 I, Veor Vin GND GND: GND Vec lin 
3 I | GND GND Vin GND Veor Vec ling 
4 I; GND GND Veor GND Vin Vee lin 
5 I, Vore Vorr Veor GND GND Vin Vec las Tam 
| & a | G N D Veor Vorr GN D Voer Vin Vec las lam 
7 V; Von GND GND GND GND Vec Vour 
8 V; GND Von GND GND GND Vee Vout 
9 Vz GND GND Von GND GND Vee Vout 
10 Ve , GND GND GND GND Von Vcc | Vour 
11 Ve GND GND Vin GND GND Vec Vee 
12 Ve GND GND GND GND Vin Vec Vee 
| 44 Vv; “GND Vw = GND GND GND Vee | Vee 
iF GND GND GND GND GND é Vec I 
Pulse.in Pulse out Vee 40 nsec 


Voc 50 nsec 


Pulse in GND : Pulse out 
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LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM 


9911 LOW POWER 
RTpL GATE 


| THE LOW POWER RTulL 
GATE MAY BE USED AS AN 
i OR GATE BY APPLYING 
TRUE INPUTS; THE PIN 7 
OUTPUT IS THEN THE 
TRUE OR FUNCTION OF 
THE INPUTS, AND THE PIN 
| 6 OUTPUT IS THE INVERSE, 
, OR NOR. 


POSITIVE LOGIC 


= 14+24+34+5 
6= 1424345 


| AVERAGE POWER 
DISSIPATION (25°C) 
4 mw 


NEGATIVE LOGIC 


Typical Resistors 
R, = 3.6 kQ 


SWITCHING TIME TEST CIRCUIT 


GROUND 
= UNUSED 
INPUT PINS 


TEST 


CONDITIONS TEST LIMITS 


ea Note | Pinl Pin2 Pin3  Pin4 Pin5 Pin6 Pin? PinB P MIN. MAX. | 
1 Vin Voor Veot GND Veot Vec 
2 1, Veor Vin Veor GND Veor Vec 
3 I; Veor Veot Vin GND Veor Voc 
4 Is Vaor Veot Veot GND Vin Vee 
5 I, Voer Vorr Vorr GND Vore Vin Vee 
6 hr GND GND GND GND GND Vor Vin Vec 
7 V; Von GND GND GND GND Vec 
8 Ve GND Von GND GND GND Vec 
9 V. GND GND Von GND GND Vee 
10 Ve GND GND GND GND Von Vee 
11 Vv, Vin GND GND GND GND Vec 
12 V, GND Vin GND GND GND Voc 
13 Vv. GND GND Vin GND GND Vee 
14 V; GND GND GND GND Vin Vec 
15 V; GND GND GND GND GND Von Vee 
16 V; GND GND GND GND GND Vin Vec 
17 I; GND GND GND GND GND Vit 
18 tir Pulse in GND GND GND GND Pulse out Voc 70 ns 
19 tir Pulse in GND GND GND GND Pulse out = Vec 90 ns 
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CIRCUIT DIAGRAM 


LOGIC SYMBOL AND FUNCTIONS 


9912 LOW POWER 
RT pL HALF ADDER 


THE LOW POWER RTzL 
HIAALF-ADDER IS A MULTI- 
PURPOSE COMBINATION 
OF THREE BASIC RTL CIR- 
CUITS. THE CONFIGURA- 
TION iS WELL SUITED ASA 
COMPLETE HALF-ADDER, 
AN EXCLUSIVE OR GATE, 
OR ANY OTHER SIMILAR 
LOGIC CONSTRUCTION. 


POSITIVE LOGIC 


AVERAGE POWER 
DISSIPATION (25°C) 


8 mW 


Typical Resistors 
R; = 1.5 kQ 
R = 3.6 kQ 


SWITCHING TIME TEST CIRCUIT 


7 


750 Q 


GROUND 
-L UNUSED 
= INPUT PINS 


-— 
‘| _-— : 
Y 
ee 


| Test 
No. Test Notes 


Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Min. 


1 Vin 
2 I, | Vsor Vin GND GND GND Vee lin 
3 ls | GND GND Vin GND Veor Vee lin 
4 ls | GND GND Vor GND Vin Vee hin 
5 ly Von GND Von GND GND Vin Was Nas 
6 ; | GND Von GND GND Von Vin Vec ig 

| 7 ls GND GND GND’ GND GND Vii Veo las 
8 V, | Vaor Vaor Vor GND Vaor Von Vec Vour 
9 Vi Vsot Veor Veor G N D Voor Vi N Vec Vee 
10 V, Vorr Vore Veor GND Veor Vec Vee 
11 V; Veot Veor Vorr GND Vore Vec Vee 
12 le GND GND GND GND GND Vie | I 
13 Tek: iPulsein GND GND GND _ Voor Pulse out Wee 100 ns 
14 Tho Pulse in GND GND GND Voor Pulse out Vee 80 ns 


— 
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LOGIC SYMBOL AND FUNCTIONS 


| 9913 LOW POWER 
RTuL TYPE D 
| FLIP-FLOP 


THE LOW POWER RTul 
TYPE D FLIP-FLOP IS A 
COMPLETE, GENERAL PUR- 
POSE STORAGE ELEMENT. 
THE STATE OF INPUT 2 IS 
STORED WHEN INPUT 1 
CHANGES FROM HIGH TO 1. Pin 1 must be high 
LOW. A SUBSEQUENT 2. NC =no change 
CHANGE OF INPUT 2 WHILE 3. Pins 3 and 7 must be low 
INPUT 1 IS LOW HAS NO 
EFFECT. THE 9913 FLIP- 
FLOP HAS APPLICATION IN 
SHIFT REGISTERS, COUNT- 
ERS, AND CONTROL CIR- 
CUITRY. 


DIRECT INPUTS" GATED INPUT®) 
3 7 6 5 t=n txo=n+1]1 


| 
| 
L NC NC? 2 6 5 
H L H H H L 
L 


L H 


= Lt 


bide bm 


AVERAGE POWER 
DISSIPATION (25°C) 
12 mW 


on 


Typical Resistors R, = 1.5k2 R,= 1802 
2= 3.6k2 R, = 4802 


TEST CONDITIONS 
Test Test Note 


TEST LIMITS 
MIN. Mi 


No. Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7 Pins 


1 GND Vour 
2 Vv, Voor G N D Veor G N D Von Vec Voour 
3 V; Veor GND GND GND Von GND Vec Vout 
4 Ve Voor GND GND GND Von GND Voc Vout 
5 Vs Veot GND Vin GND Vaort Vee Vice 
6 Ve Voor GND Veor GND Vin Vee Vee 
7 V; Veor GND GND GND Vin GND Vec Vcr 
8 V. Veor GND GND GND Vin GND Vec Vee 
9 I, Vin GND GND GND GND Vec 1.8 din 
Vin Veot GND GND GND Vec 1.33 Iw 
Von Voor Vorr GND Vin Voor Vec las 
Von GND Veor GND Vin Vorr Vec laa 
Voer G N D Vore GN D Vin Vesot Vec las 
Vorr Von Veot GND Vin Voer Vee las 
Vorr Vin GND GND GND Vec Tin 
Vore Visor Vin GND GND Vee tin 
Vorr GND GND GND Vin Vcc fan 
Vorr Von GND GND Veor Vee Vee 
Vorr Vorr Veor GND GND Vee Vee 
GND GND GND GND GND Vu it 
Pulse Tie to GND GND Pulse GND Voc 80 ns 
In Pin 5 Out 
Pulse Tie to GND GND Pulse GND Vcc 12C ns 
In Pin 5 Out 
Pulse ‘Tie to GND GND Pulse GND Vee 80' ns 
In Pin 5 Out 
Pulse Tie to GND GND Pulse GND Vec 120 ns 
In Pin 5 Out 
Pulse 1 Pulse2 GND GND Pulse GND Vec 60 ns 
In In Out 
Pulse 1 Pulse2 GND GND Pulse GND Vec 30 ns 
In In Out 
Pulse 1 Pulse2 GND GND Pulse GND Vec 60 ns 
In In Out 


Pulse 2 GND GND Pulse GND Vee 30 ns 
In 


Note 1: Voltage applied to Pin 1 changes from V,, to specified value prior to making measurements. 
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CIRCUIT FOR MEASURING T.-.., Ti-s-, Ti-s-, Ti-s- PROPAGATION DELAY 


FD600 


GROUND 
- UNUSED 
INPUT PINS 


| 
| 
| 
Voc Siw | james 
| 
| 
| 
| 
| 


| 
| 
T.P. 
100 ns 
GROUND 
UNUSED 
INPUT 
PINS 
PULSE 2 i 
ae i | 
| VARIABLE DELAY BETWEEN PULSE 1 AND PULSE 2 


CONNECTED AS BINARY COUNTER TYPICAL OPERATING CLOCK PULSE 
‘FREQUENCY VERSUS Vec 


CLOCK PULSE FREQUENCY — MHz 


OUTPUT PIN 6 


CP INPUT PIN 1 


100 ns/div. 


CIRCUIT DIAGRAM 


9921 LOW POWER 
RTpL GATE 
EXPANDER 


{ 

| 

| THE LOW POWER RTuL 

| GATE EXPANDER IS A DOU- 
BLE GATE WITHOUT THE 
NODE RESISTORS. ITS OUT- 
PUT TERMINALS MAY BE 
CONNECTED IN PARALLEL 

| TO THOSE OF A DUAL GATE 

OR A GATE TO INCREASE 


Typical Resistor 
R, = 1.5kQ 


THE FAN-IN CAPABILITY OF 
THE CIRCUITS. 
WHEN A DUAL GATE OR A 
GATE IS USED WITH THE 
EXPANDER, THE FOLLOW- 
ING RULES APPLY. 

1) Pin 8 of the Expand: DIAGRAM FOR USE OF GATE EXPANDER 


er must be connected 
to Vec 

2) The input load fac- 
tor of the expanded 
gate is 1.33 

3) The output drive 
factor of the expanded 
gate is decreased by 
.5 load for every node 
added. 


AVERAGE POWER 
DISSIPATION (25°C) 


No Power Flowing 


Example of loading rules and logic symbols 


TEST CONDITIONS TEST LIMITS 
‘ 
otes TPinl  Pin2  Pin3 Pind Pin5S  Pin6 Pin? Pin8 MIN. MAX. | 
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9926 JK FLIP-FLOP ELEMENT 
TEMPERATURE RANGES —55°C TO +125°C (FULL RANGE) 
SE ee eI Ec 


FAIRCHILD PLANAR* EPITAXIAL MICROLOGIC® INTEGRATED CIRCUITS 


JK FLIP-FLOP DESCRIPTION 
The Fairchild JK Flip-Flop is a complete, general purpose, storage element suitable for use in 


shift registers, counters or any type of control function. 


The JK Flip-Flop differs from ordinary RS Flip-Flops in that no ambiguous output state can result 
from simultaneous one inputs. In this JK Flip-Flop simultaneous lows on both the set andclear 
inputs cause the output state to toggle (reverse). This feature enhances the operation of the 
JK Flip-Flop in binary counters, as no externalfeedback connections are required. The toggling 


action can also be used to advantage for minimizing the logic structure of control units. 


The unique input triggering circuit permits the JK Flip-Flop to respond to negative clock pulse 


transition as short as 1 nanosecond or as long as 100 nanoseconds. 


Asynchronous preset and preclear inputs are included for presetting counters, inserting parallel 


data in registers, and similar applications. 


POWER DISSIPATION (25°C) TYPICAL 56 mW 


ABSOLUTE MAXIMUM RATINGS (25°C Ambient Temperaiure) 


Maximum Voltage applied to pin 8 +12.0 Volts 
Maximum Voltage applied to any input pin +4.0 Volts 
Storage Temperature -65°C to +150°C 
Power Dissipation 500 mW 


OPERATING VOLTAGE RANGE 


3.0 Volts +10% 


Collector Supply Voltage (Vo 


rou 


TOP VIEW 


H is more positive than L. 


X is the output state at time n. | 


LOGIC SYMBOL AND LOAD FACTORS SET (J) CLEAR (kK) OUTPUT 
| (2) (4) (9) 
| t=n =n+1 
| PRECLEAR PRESET 
2 H H x 
H L H | 
| | L H L 
L L x 


~ PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO—100} 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


CERPAK - FLAT PACKAGE 
TOP VIEW 


{FF 
; + 
.0035 
‘0060 sce 


-060 


NOTE: 1. Alternate mashing of dot in upper lett 
hand corner 1S aiso acceptable. 


* Planar is a patented Fairchild process. 


ES 
FAIRCHILD 
arene 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD MICROLOGIC® I.C. 9926 JK FLIP-FLOP 


JK FLIP-FLOP SCHEMATIC DIAGRAM 


TYPICAL RESISTOR 
VALUES 

R, = 3K2 R, = 6409 

R, =1kQ , = 6002 

R, = 9009 R, = 5500 

R, = 7000 


Pin configuration for TO-100, 


cerpak and flatpack are identical. 


SWITCHING CHARACTERISTICS (—55°C to +125°C, Vac = 8) 


Characteristic Minimum Typical Maximum 


TOGGLING MODE (See Fig. A) 


Clock Frequency 8 MHz 20 ~- 
Clock Pulse Duty Cycle at 8 Maz 25% 15% 
Capacitive Load Per Output (Note 4) Unlimited 
| SWITCHING MODE (See Fig. B) 
te (Note 1) ins 200 ns 
ty _g_ or tae Lightly Loaded 25 ns 40 ns 50 ns 
| Heavily Loaded 45 ns 90 ns 
Heavily Loaded (25°C) (Note 2) 60 ns 
ts 9, or te ny Lightly Loaded 25 ns 35 ns 50 ns 
Heavily Loaded 60 ns 90 ns 
Heavily Loaded (25°C) (Note 2) 60 ns 
to.3- or ty 3_ (Setup Time) 20 ns 50 ns 
| ty_3_ OF ty_s_ (Setup Time 5 ns 30 ns 
i ts 9. or ty _4_ (Release Time) (Note 5) -5 ns +5 ns 
| ts 94 or ts _4, (Release Time) (Note 5) -15 ns Ons 
ty or 8+, output - Heavily Loaded 40 ns 90 ns 
ty Se Bay outputs Heavily Loaded (Note 3) 30 ns 70 ns 
NOTES: FIG. A TOGGLE MODE TEST CIRCUIT 
(1) Subscripts Denote Respectively: Input Pin, Input Slope, Output Pin, output 


Slope. 
(2) This test is made on all acceptance lots to 4% combined AQL. 


(3) If preset or preclear input is high and steering is opposite to preset or 
preciear, on negative going CP Trigger, the low output will be pulsed high 
for up to 80 nsec. 


(4) Large capacitive loading may limit time of response of output to which capa- 
citance is applied, however, the Flip-Flop will regenerate with any loading. 


(5) Release time is defined as the time that the J and K inputs must be main- 
tained after the negative CP transition. Negative release time means the in- 
puts can change momentarily before the CP transition. 


FD600 \/ 
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FAIRCHILD MICROLOGIC®1.C. 9926 JK FLIP-FLOP 


FIG. B SWITCHING MODE TEST CIRCUIT 


LIGHTLY LOADED, 
EACH OUTPUT. 


3.00 V 


=< 
5 
oO 
mel 
< 
° 
c 
+ 


pL9900 


PULSE GEN. © 


HEAVILY LOADED, 
EACH OUTPUT. 


9062 


PULSED, HIGH OR LOW 
AS APPROPRIATE 


D=FD600 at temperature of ele- 
ment under test. 


Capacitance values include jig and 
probe. 


Vin CP 0.5V 


f= 1MHz 
@ 50% DUTY CYCLE 


Vjx INPUT x 
a = t RELEASE VPRESET ———/ 
OR 
| PRECLEAR 


+ 


| 
| | 
Vjk INPUT | 
ON ASYNCHRONOUS 
INPUTS 
VouTPUT | 
7 tpd- 
b | 
= ae 
VOUTPUT | 
DC ACCEPTANCE TEST LIMITS FOR FULL-RANGE AND MID-RANGE ELEMENTS 
FULL RANGE MID. RANGE 
Symbol Test Tolerance -55°C 42°C 3=—. 25°C 42°C — 44:1 25°C 42°C 0°C +2°C 25°C +2°C 100°C +2°C 
Voc + .010 V 3.00 V 3.00 V 3.00 V 3.00 V 3.00 V 3.00 V 
Vin + .002 V 1.014 V 844 V 674 V .909 V 844 V .710 V 
| Von + .002 V 1.014 V 815 V 674 V .909 V 844 V 710 V 
.50 1.50 V 1.50 V 
| Vin = Veer + .010V 1.50 V 1.50 V 1.50 V 1.50 V | 
| Vorr + .002 V 710 V .565 V .320 V 574 V 554 V .370 V | 
| Vourr .710 V 300 V 320 V 574 V .400 V 370 V 
| Vgat .200 V .210 V .280 V .290 V .260 V .340 V | 
| lin .495 mA .435 mA .470 mA 504 mA .450 mA .450 mA | 
21 .990 mA .870 mA .940 mA 1.01 mA .900 mA .900 mA | 
Ty 2.47 mA 2.54 mA 2.35 mA 2.52 mA 2.38 mA 2.25 mA | 
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FAIRCHILD MICROLOGIC ®1.C. 9926 JK FLIP-FLOP 


DC ACCEPTANCE TEST CONDITIONS FOR FULL-RANGE AND MID-RANGE ELEMENTS 


; Test Test Test Limits 

No. Title © Units Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin? Pin8 Pin9 PiniO Min. Typ. Max. 
#4 Ey mA Vin GND Voc ty | 
2 a mA Vin GND a Weis oe 

: Ty me VYeaot Yin’ Ypor GND Voc 21 

4 I, mA Vaop Vin GND Vee i % 
8 I mA GND We Vise ae 
“6 Ty mA Von GND Yeor Yon Yec !a 
wt 1, mA -Vgor GND Yon Yon Yoo ta | 

8 Vy Vv Yon ae Vorr Voc Vsat 

8 Vg Vv Yor GND Von Voc Vsat 

10 v, Vv Ny es Woops GND HI ae Vea 

11 Vg V HI Vorr Le Von GND Voc Voar 

12 Vo Vv Von LL. Yon GND HI Voc Vege 

ze Vy id Vorr ~L. VYorr NP nt Voc Vsat 

14 Vo voi Vorr LL Vopr GND oe ae 

15 Vy vos Vou Le Veg: “GND Voc Vans 


HI = A momentary application of Vsor before the arrival of the negative going clock pulse. 


NOTES: 
etre information and Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial » Logic Tentative Specifications. 
(B) JK926 is available in a TO-100 header with preclear removed and pin connections same as 1 L916; designated 974, | 
* FACT program end-point measurement parameter. 
| 
FAIRCHILD ASSURED COMPONENT TEST PROGRAM 
Test No. 25°C -55 - 4+125°C 0 - +100°C | 
1 2a 3a 3a 
2 2a 3a 3a | 
3 2a 3a 3a | 
4 2a 3a 3a | 
5 2a 3a 3a 
6 2b 3b 3b | 
7 2b 3b 3b | 
8 2c 3c 3c | 
9 2c 3c 3c 
10 4 
11 4 | 
12 4 For definitions refer to 
13 4 the latest FACT brochure. 
14 4 
15 4 
OPERATING LIFE CIRCUIT 
yL9900 pL9926 pL9926 uL9926 


| FAIRCHILD MICROLOGIC ®1.C. 9926 JK FLIP-FLOP | 


| APPLICATIONS 


BINARY COUNTER AND SAMPLING CONTROL 


| 
COUNTER 
LO = GATE 
| SAMPLING 
REGISTER 
RESET 
PARALLEL 1 | PARALLEL 2 | PARALLEL 4 | PARALLEL 8 PARALLEL 16 | 
LEAST SIGNIFICANT STAGE MOST SIGNIFICANT STAGE 
MODULO 4 COUNTER 
wL9914 pl9914 
A 0 A 2 
B 1 B 3 
A B A B 


1-2-4-8 MODULO 10, COUNT UP COUNTER (POSITIVE LOGIC) 


uL9926 uL9926 yl9926 uL9926 


A D 


CLOCK 


RESET | 


pL9914 


MODULO 6 RIPPLE CARRY 


a a A ARR A a Re 


plL9926 


wiss26 uL9926 yL9927/4 


isl 


WPS 
cLock (aT 


Ea 


| 
() INDICATES REMAINING FAN OUT NEGATIVE LOGIC DECODE | 
| 
{ 
| 
i 
| 
| 
| 
| 
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FAIRCHILD MICROLOGIC®1.C. 9926 JK FLIP-FLOP 


| MODULO 10-MINIMUM HARDWARE OUTPUT WAVEFORMS 


APPLICATIONS 


0123 45 6 7 8 9 


plL9926 pl9926 


PRESET 


MODULO 15 COUNTER (3x5) 


MODULO 3 MODULO 5 CiDIE 


BINARY COUNTER, DIRECT READOUT 


pL9926 pl 9926 pL9926 


* 


2N2368 INC AND RR COIL. HV < 30VDC 
2N1990 NEON AND NIXIE®, HV<S110VDC 


NIXIE® - REGISTERED TRADE MARK BURROUGHS CORPORATION. 


PURCHASING INFORMATION 
To order the 926, the following part numbers should be used to expedite handling. 


UA99262BX 
A is package designator B is operating temperature range designator 
A =3F for % x % Cerpak B=1 —55°C to +125°C 
A =5F for Low Profile TO-5 B=2 0°C to +100°C 
=9 0°C to + 70°C 
BiG Pea eee 
H-AIRCHILD 
BE Raa Sees 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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L927 QUAD INVERTER 
INDUSTRIAL RTL MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The industrial RTL Microcircuit line, is a family of 
medium power and low power integrated building blocks. These elements are designed 
for a wide variety of commercial industrial equipment operating over a temperature 
range of +15°C to +55°C. By combining medium power and low power Micrologic ® 
integrated circuits, high fan-out (>16), low power dissipation (<mW/Node ), high 
speed (10 ns), and high noise immunity are possible. The loading chart shown below is 


guaranteed over the temperature range by a worst case specification. 


OPERATING VOLTAGE RANGE 


Voc - Collector Supply Voltage = 3.6V +10% 
NOISE IMMUNITY Typical Worst Case 
300 mV 100 mV 


POWER DISSIPATION at 25°C, V.., = 3.6V = 20 mW/Node. 


cc 


re nn a 


| PHYSICAL DIMENSIONS 


Plane 


oreo [AIDC sm 


| 
| .230 TP 
| [ex 


1 

| 

fe 115 TP | 

OG 
.034 045, 


028 029 
NOTES: Ail dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


QUAD INVERTER 
LOADING CHART 


Vee [Note 1] 

[1 POSITIVE 
Yee, fae 3 16 

B G NEGATIVE 
LOGIC 3 16 
Hasek B 16 

G = B 

Gnd E=D 

(TOP VIEW) 


- VOLTS 


~ OUTPUT VOLTAGE 


0 04 O08 12 16 20 
Vin > INPUT VOLTAGE - VOLTS 


| 
{ 
| 
| TYPICAL TRANSFER CHARACTERISTICS 
| 
| 
| 
| 
| 
| 
| 
: 
| 


MEDIUM POW 
DEVICES 
! 


- mA 


ny 7 INPUT CURRENT 


00.4 08 1.2. 1.6 
Vin ~ INPUT VOLTAGE - VOLTS 


» AVERAGE CURRENT - 


3.0 


2.0 


Typical Resistors 
Ri = 4502 
R: = 6502 


MEDIUM POWER __| 
DEVICES 


0 0.4 0.8 1.2 1.6 2.0 
Vin 7 INPUT VOLTAGE - VOLTS 


Note: 


(1) Valid for system operation over a temperature range of +15°C to +55°C, and Voc =3.6V 210%. 


low power Micrologic® integrated circuits in a system. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


This chart gives loading rules for intermixing cf medium power and 


| INDUSTRIAL RTL MICROLOGIC® INTEGRATED CIRCUITS ¢yL927 QUAD INVERTER | 


DESIGN INFORMATION 


TEST POINT 


PERIOD = 
Tpd = 3xs ywlL927 = 10 nsec 


AVERAGE PROPAGATION DELAY 
(Operating ring with 5 elements, at 25°C) 


TYPICAL APPLICATIONS — NEGATIVE TRUE LOGIC Vcc 
O 


Voc CONNECTED 


OUTPUT 


SUGGESTED INPUT SINGLE SHOT 
PARALLELING CONFIGURATION (Input longer than TC) 


input —_JL__. 
OUTPUT 1 =firck_ 


INPUT O 


output 2 LJ pLsis 


SINGLE SHOT 
(Input narrower than TC) 


L+M+N+P 


(NEGATIVE 
TRUE LOGIC) 


Le MeN-P 
(POSITIVE 
TRUE LOGIC) 
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CTuL9952 


DUAL 2-INPUT NOR GATE 
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


+15°C TO +55°C TEMPERATURE RANGE 


GENERAL DESCRIPTION-The CTL 9952 Dual 2-Input Inverter Gate provides logic gating at its input 
and output terminals. Compatible with all other CTuL elements, the output can be tied to any other 
element to perform the wired OR function. 


The 9952 may be used to set and restore the system logic levels; having a high noise immunity, it 
can drive and be driven by a number of cascaded CTuL AND-OR gates. The following data, stressing 
worst case conditions, plus 100% testing by Fairchild Semiconductor, will assure the designer of 
proper worst case performance in his own system. 


The CTulL 9952 is designed for general purpose industrial and commercial usage where high speed 
iogic is required. it is packaged in the versatile Dual-In-Line* package, which is a hermetically sealed 
ceramic package intended for low-cost insertion techniques. 


FEATURES 


e POWER SUPPLIES ARE +4.5 V +10% AND —2.0 V + 10% 
e HIGH FAN-OUT CAPABILITY — 12 

e TEMPERATURE RANGE — + 15°C TO +455°C 

© OPTIONAL PULLDOWN 1.0 k RESISTOR FOR OPTIMUM SPEED 
e LOW POWER DISSIPATION 

¢ LOW PROPAGATION DELAY — 7.0 ns TYPICAL 

e LOGIC SWING OF 3.0 V 

e HIGH NOISE IMMUNITY > 1.0 V AT FAN-OUT = 12 


PURCHASING INFORMATION 


Use the ten-letter code U6A995279X for ordering purposes. 


All units are marked CTuL-995279 and date code unless otherwise specified. 


*Fairchild Patent Pending 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 


in accord with JEDEC (TO-116) outline 


ae 


| 


NOTE 2 


NOTES: 
1. Leads are intended for insertion in hole rows on .300" centers. They are 
purposely shipped witt! ‘positive’ (.350) misalignment to facilitate insertion. 


2. Board-dritiing dimensions should equal your practice for a conventional .020 
inch diameter lead. 


CONNECTION DIAGRAM 
TOP VIEW 


D 
7 a == 8 PULL DOWN 
RESISTOR 


POSITIVE LOGIC F = A+B 
G=C+D 


NOTE: X = NOT CONNECTED 


al 
-AIRCHILD 


ad la 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


SCHEMATIC DIAGRAM 


12 0Vgg = 4.5V £10% 


110 
| Veg =-2.0V 210% ip 


NOTE: Only one 2-input inverter gate shown. 


(above which the useful life may be impaired) 


Maximum Current in or out of a pin 


ABSOLUTE MAXIMUM RATINGS | 


Maximum Chip Temperature 


Maximum Power Dissipation 


Maximum Voltage Applied to any Input Pin 
Maximum Negative Voltage Applied to any Input Pin 
Maximum Voltage Applied to Output Pin 


! 
iy 
i 


100 mA | 
+150°C 
1.0 Watt 
10 Volts 

—4.0 Volts | 
6.0 Volts 


ars conrrions 


DC TESTS 
TEST (atT, = 25°C) LOAD TO 
Veg 
Output ONE Level 2.35 2.50 Volts 4.05V | —2.20V | F.0.%) = 12 
Output ZERO Level —0.50 —0.36 Volt 4.95V | —180V |F.0.=1 
Output ONE Level 2.75 2.90 Volts 4.95V | —180V |F.0.=1 
Input Current 4.20 5.30 6.86 mA 4.05V | —1.80V 
Output Resistor L6k 2.0 k 2.4k Ohms 4.05V | —2.20V 
Input Pulldown Resistor 0.8k 1.0k 12k Ohms 4.05V | —2.20V 
Output Falling Delay, ta; 6 12 ns 4.50V | —2.00V 
Output Rising Delay, ta, 8 14 ns 4.50V | —2.00V 
Positive Supply Current 18.5 30 36.2 mA 4.95V | —2.20V 
Negative Supply Current 6.75 8 14.8 mA 495V | —2.20V 
NOTES: (1) ‘‘Maximum'' means ‘‘no more positive than'’ 
(2) F.O. = Fan-Out: F.0. = 12 equivalent to 133 2 to —2.20 V under worst case conditions. 
F.0.= 1 equivalent to 2.4 kQ to —1.80 V under worst case conditions. 
INPUT CHARACTERISTICS 
TOLERANCE VARIATION AS A FUNCTION OF 
OF PARAMETERS COLLECTOR SUPPLY VOLTAGE 
z 1.0 E z 
H 


0 2.0 4.0 6.0 8.0 
Viy > INPUT CURRENT - mA 


2.0 4.0 6.0 8.0 


lyy 7 INPUT CURRENT - mA 
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COMMENTS | 


Inputs to +0.8 V sequentially. Guarantees 
input low threshold >0.80 V; and output 
ONE level >>2.35 V. 


Inputs to 1.25 V sequentially. Guarantees 
input high threshold <1.25 V; output 
ZERO level <—0.36 V. 

Inputs to —0.70 V simultaneously. Guaran- 
tees output never more positive than 2.90 V. 
Inputs to 3.5 V simultaneously. Guarantees 
input loading <1.5 AND gate loads. 
Inputs to —0.7 V simultaneously. (Outputs 
to 3.5 V sequentially.) Guarantees output 
OR tie <1.0 AND-OR gate loads. 

Resistor to 3.50 V sequentially. Guarantees 
1 k resistor available for input pulldown is 
within 20% of nominal value. 

See tpp Test Circuit 


See tp Test Circuit 


nent a hn 


Inputs to +3.50 V simultaneously. Tests in- 
ternal resistors to be no more than +20% 
from nominal. 


Inputs to —0.70 V simultaneously. Test in- 
ternal resistors to be no more than +20% 
from nominal. 


TEMPERATURE 


AS A FUNCTION OF 
| 


19 20 3.0 409 5.0 60 7.0 
ly) ~ INPUT CURRENT - mA 


CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


OUTPUT CHARACTERISTICS 
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF 
OF PARAMETERS COLLECTOR SUPPLY VOLTAGE TEMPERATURE 


~ QUTPUT VOLTAGE 
- OUTPUT VOLTAGE 


Vout ~ OUTPUT VOLTAGE 


Vout 


loyr ~ OUTPUT CURRENT - mA lgyp ~ OUTPUT CURRENT - mA 


AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 


lout ~ OUTPUT CURRENT - pA 


SCHEMATIC DIAGRAM 


louT 


- VOLTS 


- OUTPUT VOLTAGE 


VIN=—0.7V 


Vee 


lave ~ OUTPUT CURRENT - mA 
vu 


TRANSFER CHARACTERISTICS 


TOLERANCE VARIATION AS A FUNCTION OF 
OF PARAMETERS TEMPERATURE 


- VOLTS 


- OUTPUT VOLTAGE 


Voyr ~ OUTPUT VOLTAGE - VOLTS 


Voyr ~ OUTPUT VOLTAGE 


Vout 


0 0.4 0.8 12 16 2.0 “0 0.4 0.8 1.2 1.6 2.0 ny 0.4 0.8 1.2 1,6 2.0 
Vin” INPUT VOLTAGE - VOLTS Vin 7 INPUT VOLTAGE - VOLTS Vin > INPUT VOLTAGE - VOLTS 


NOTE: Variation of V.. does not alter transfer characteristics. 
EE 


7 WORST CASE JUNCTION 
AS A FUNCTION OF POWER DISSIPATION VERSUS TEMPERATURE VERSUS 
POSITIVE SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE POWER DISSIPATION 


{ 
Your 


- © 


- VOLTS 


- mW 


- OUTPUT VOLTAGE 
POWER DISSIPATION 


JUNCTION TEMPERATURE!RISE ABOVE AMBIENT 


Vin 7 INPUT VOLTAGE - VOLTS POWER DISSIPATION - WATTS 


Voc - POSITIVE SUPPLY VOLTAGE - VOLTS 
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| CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


WORST CASE PROPAGATION 


WORST CASE PROPAGATION DELAY VERSUS LOAD 
DELAY VERSUS AMBIENT CAPACITANCE AS A 
TEMPERATURE FUNCTION OF LOAD RESISTANCE 


WORST CASE PROPAGATION DELAY - ns 


teo TEST CIRCUIT teo TEST CIRCUIT FOR ABOVE 


v 
Veo OUTPUT cc 


+2.5V, ty, = te = 10ns. 
INPUT | 1 ly 
139 -0.5¥ 
tat tar 
36 e—— <——— 
t pF output WW lv 


| 
| 


ouTPUT +2.5V t, = te= 10ns 
INPUT /~— ly ——ly 
-0.5V 
ic tat tar 


Vee output \*—_1¥ ame 
Voc =4.5V 
Veg = -2.0V 

T,= 25°C 


APPLICATION INFORMATION 


The electrical specification tests performed under the conditions set, emphasize the worst case results and should be considered as conservative limits. 
Throughout this data sheet, WORST CASE should be interpreted as using power supplies, internal resistors, transistor parameters and external loads 
having extreme loads chosen in a manner to guarantee proper operation under worst case conditions. 


LOADING RULES: Each input to the CTuL 9952 represents 1.5 unit loads. 
(One unit load is defined as an input to the CTul AND-OR gate.) 


a) Connecting the 1.0 kQ pulldown resistor to the input adds two unit loads to the fan-in. 
b) Connecting the 1.0 kQ pulldown resistor to the output reduces the fan-out by two unit loads. 
c) Each wired-OR connection reduces the fan-out by one. 


PULLDOWN RESISTOR: Two pulldown 1.0 kQ resistors are built into the package with one end tied to the negative power supply (Vcc). Connecting the 
1.0 kQ resistor to the CTul 9952 input will improve the turn-off characteristics and speed up the output rising propagation delay. When the input of the 
CTyl 9952 is driven by four or more AND-OR gates, there is no advantage in connecting the 1.0 kQ resistor to the same input. The pulldown resistor 
may also be connected to the CTyuL 9952 output. This will improve the output falling propagation delay when low fan-out is used. 


| 
{ 
7 <A 
P| ay i 
Rae 
C, - LOAD CAPACITANCE - = 
| 


WIRED OR: A powerful feature of the CTuL 9952 inverter is that the output may be tied together with the output of any other element in the CTul 
family to form the positive OR function at the tie point, thus achieving two logic functions without additional propagation delay. 


INTERFACING: The CTul 9952 inverter gate serves as an excellent interfacing link between external signals coming from other logic forms or peripheral 
equipment and the CTuk family. 


NOISE IMMUNITY: The CTL 9952, having excellent noise immunity under maximum loading and worst case conditions, is used primarily to restore logic 
levels degraded after passing through several CTuL AND-OR gates. 


HIGH SPEED CONSIDERATIONS: The high-speed logic operation available using CTuL requires that care be exercised in packaging and interconnection 
techniques. Normally logic circuits using emitter followers as drivers have a tendency to oscillate when driven by high-speed pulse signals. Each CTuL 
9952 includes a clamping network so designed that it reduces ringing at high-speed operation. These features eliminate the necessity for the use of strip 
lines or coaxial cables for all but the longest lines. However, care must still be exercised in the layout of printed circuit boards. Any one line over 12” in 
length tied to a gate output should be terminated in a 200 © resistor to ground. Such a 200 © resistor approximates the characteristic impedance of 
the back panel wiring and is considered equivalent to a fan-out of 4. 


SHORT CIRCUIT PROTECTION: The CTuL 9952 inverter gate output is protected by a limiting resistor at the output and may sustain prolonged short 
circuit to ground with Vcc not greater than 5.0 V. Excessive destructive heat may develop when more than one output in a single package is short cir- 
cuited to ground. In general, short circuiting the output should be avoided. 


RRC emr 
FAIRGEH IL 


SEMICONDUCTOR 
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CTpL 9953-9955 - 9964-9966 - 9971-9972 AND-OR GATES 
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


+15°C TO +55°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — The Fairchild CTL AND-OR gate is a PNP-NPN complementary logic circuit which 
provides the system designer with the basic tools for designing extremely fast, proven, low cost synchronous 
systems. 


The following data, stressing worst case conditions, plus 100% testing by Fairchild for a minimum fanout of 
11 and a maximum propagation delay of 4.5 nseconds at full fanout at 25°C, will assure the designer of 
proper worst case performance in his own system. 


The AND-OR gate is basically a cascade connected PNP-NPN complementary non-saturating transistor pair. 
The output transistor is an emitter follower having virtually no threshold level. Therefore, there is no delay 
in output response due to input charging to threshold voltage, no stored charge to remove, negligible emitter- 
base transition charge and no collector-base transition capacity multiplication. Thus, typically 3 nseconds 
delays are obtainable at full fanout without the necessity of fast rise and fall time. This means conventional 
back panel wiring may be used with substantial reduction in inductive and capacitive noise usually generated 
by threshold circuits. The emitter follower low output impedance coupled with the high input impedance con- 
tributes to the large fanout and exceptional performance in the presence of stray capacitance. 


CTuk circuits are packaged in the versatile JEDEC TO-116 DUAL-IN-LINE packages which are hermetically 
sealed ceramic units intended for low cost insertion techniques. 


FEATURES: 

e Power supplies are 4.5 V +10% and —2.0 V +10%. 
e High fanout capability 

e Temperature range +15°C to +55°C 

e Low power dissipation 

e Low propagation deiay — 3.0 ns typicai 

e Logic swing of 3.0 V 


PURCHASING INFORMATION: 


PHYSICAL DIMENSIONS 


TYPICAL DUAL IN-LINE PACKAGE 


(n Accordance With 
JEDEC (TO-116) Outline 


i 
i 


! | 
NOTE 1 350 MAX.—» 


NOTES: 
1. Leads are intended for insertion in hole rows an 300” centers. They are 
purposely shipped with ‘positive” (.350) misalignment to facilitate insertion 


2. Board-drilting dimensions should equat your practice tor a conventional 020 
inch diameter fead. 


| 
| ae 


Sr EER rTP OPER SPREE eee 


Description 


Code Marking 


| CTuL9953 — 2-2-3 Input AND-OR Gate (three gates in one package) U6A995379X CTuL95379 

: CTuL9954 — Dual 4-Input AND-OR Gate (two gates in one package) U6A995479X CT ul 95479 
CTuL9955 — Dual Output 8-Input AND-OR Gate U6A995579X CTuL95579 
CTuL9964 — 3-3-1 Input AND-OR Gate (three gates in one package) U6A996479X CT uL96479 
CTuL9965 — Quad 1-Input AND-OR Gate U6A996579X CTuL96579 
CTuL9966 — Quad 2-Input AND-OR Gate (with three outputs) U6A996679X CTuL96679 

| CTuL9971 — Quad 2-Input AND-OR Gate (with two outputs) {16A997179X CTuL97179 | 
CTuL9972 — Quad 2-Input AND-OR Gate (with three outputs, all pull down resistors omitted) U6A997279X CTuL97279 © 


Use the ten letter code for ordering purposes. 
All units are marked as above unless otherwise specified. 
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*Pianar is a patented Fairchild process 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


PIN CONFIGURATION AND LOGIC DIAGRAM CIRCUIT DIAGRAM | 
(TOP VIEW) 
CT“L9953 CTuL9954 | 
1 14 1 14 | 
2 13 2 3 
3 lz 3 12 
4 v 4 v 
5 10 5 10 
6 9 6 9 
7 8 7 8 
CTuL9964 CTuL9965 
1 
esc 
2c -_ 
3 
4 
a NOTE: Only one representative 
g AND-OR gate shown. 
7c 
CTL9955 
1 14 
: ie Rg IDENTICAL GATES 
3 12 aa 
4 v 
5 10 Ry 
6 9 =) 
5 — 
7 8 Z 
CTuL9966/9972'" CTuL9971 


CLAMP kg Rs 


NOTES: 
(1) R, deleted for CT. 19972 


| 
| 
| 

1 4 1 4 

3 12 3 2 

4 n 4 n 2 6 ° , Ds 

5 10 5 10 

6 9 6 9 

7 8 7 8 NOTE: One AND/OR gate shown. 

X =: Not connected. 


Pin 12: Vcc = 4.5 V = 10% 
Pin 11: Vee = —2.0V + 10% 
Pin 5: Ground 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Maximum current in or out of a pin : 166 mA Maximum. -negative-veitage appiied to- any 

Maximum chip temperature 150°C input pin (output open) —8.0 Volts 
Maximum power dissipation 1.0 Watt Maximum voltage applied to output pin 

Maximum voltage applied to any input pin 10 Volts (input grounded) 5.0 Volts 


D.C. TESTS 


LIMITS CONDITIONS 
| _ TESTS (at T, = 25°C) min. | Typ. | MAX.) [| UNITS | Vo Vez | LOAD TO V,.| COMMENTS 


| 

ONE level offset 200 270 mV 4.05 —2.20 | F.O. = 11”) | Inputs sequentially to +2.25 V, other inputs 
to 3.5 V, pin 5 open. Worst case offset 
i assuming +10% supplies and W.C. para- 
meters. Gates with lower input voltage will 
| have smaller offsets; see fig. 12. 
—1.80 F.0.=1 | Worst case offset assuming +10% supplies 

and min. fanout. Inputs sequentially to 


ZERO level offset 


mV | 4.95 


| 
| | —0.36 V, other inputs to 3.50 V; pin 5 to 
| | GND. 
Clamp level! Voits 4.05 | —2.20 F.0. = 11 Inputs simultaneously at 3.5 V, pin 5 to 
| 


'GND. Tests minimum clamp level. 


Clamp level 2.60 2.90 | Noload ilnputs simultaneously tc 3.5 V, pin 5 to 
| | GND. Tests max. possible clamp level to 


' check existence of clamp. 


| 
| 
| 
Input resistors 20k No load | Inputs to 3.5 VY sequentially, other inputs 
to —0.7 V, sense input current. Tests min. | 
R for max. loading, max. R for adequate | 
turn-off and line termination. 
Q 4.05 —1.80 Noload {Outputs to 3.5 V sequentially, inputs to 
—0.7 V, sense output current. Tests min. 


R for max. wired OR loading, max. R for 


Output resistors 1.6k 2.0 k 2.4 k 


adequate turn off. 
mA 4.95 —2.20 No load | Inputs to —0.7 V simultaneously. 


Positive supply current, I< Ips los max 

Negative supply current, I< —Ins |—!ns max | mA 4.95 —1.80 Noload | Inputs to +3.5 V simultaneously. 
Rising Propagation Delay, t,, 3.5 45 ns 4.50 —2.00 F.0. = 12 | See tog test circuit, page 6. 
Falling Propagation Delay, t,, 3.0 40 nis 4.50 —2.00 F.O.=12 |See ie test circuit, page §. 


NOTES: (1) ‘‘Maximum’’ means ‘‘no more positive than’’ 
(2) F.Q. = Fan-Out: F.O. = 11 equivalent to 145 Q to —2.20 V under worst case conditions . 
F.0. = 1 equivalent to 2.4 k to —1.80 V under worst case conditions 


POSITIVE AND NEGATIVE 
CURRENT DRAIN 


Che 
Element lps typ los max Ins typ Ins max UNITS 


9953 22.0 | 27.7 | 33.0 | 41.4 | mA 
| 33.0 | 39.6 | mA 
i 


9954 | 165 | 205 | 
9955 ) 115 ) 143 | 30.0 | 371 | mA 
9964 | 22.0 | 27.7 | 330 | 414 | mA 


9965 28.0 | 34.9 | 29.0 | 360 | mA 


9966 27.0 | 33.9 | 38.0 | 47.5 | mA 
9971 26.0 | 329 | 36.0 | 44.6 | mA 
9972 12.0 | 20.0 5.0 10.0 


MAXIMUM POWER DISSIPATION —mW 
MAXIMUM POWER DISSIPATION—mW 


—_ 


< 
| 


Vec POSITIVE SUPPLY VOLTAGE—VOLTS Vec— POSITIVE SUPPLY VOLTAGE—VOLTS 


4-70 


| FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


INPUT CHARACTERISTICS 


TOLERANCE VARIATION AS A FUNCTION OF Vec 


Veg 2-20 
F.0.=6——|— 


janee ane 


f Hy 
74.50 V 


/ aan 


Vin— INPUT VOLTAGE —VOLTS 
Vin INPUT VOLTAGE ~ VOLTS 


0 1.0 2.0 3.0 4.0 


Ijy—INPUT CURRENT—mA Ijy—INPUT CURRENT~mA 


AS A FUNCTION OF V:: 


_AS A FUNCTION OF TEMPERATURE 


Viy— INPUT VOLTAGE -VOLTS 


OUTPUT CHARACTERISTICS 


TOLERANCE VARIATION AS A FUNCTION OF Voc 


Voy OUTPUT VOLTAGE - VOLTS 
VoyT— OUTPUT VOLTAGE ~VOLTS 


WORST CASE JUNCTION 


TEMPERATURE VERSUS 
AS A FUNCTION OF TEMPERATURE POWER DISSIPATION 


Veer 45v | 

\—~ Vege -2.0V 4 

|_ Vin=2.5V 
| 


Vout ~ OUTPUT VOLTAGE - VOLTS 


JUNCTION TEMPERATURE RISE ABOVE AMBIENT —°C 


Toyt— OUTPUT CURRENT—mA Igyt—OUTPUT CURRENT—mA 
H 


\ i i 
0 02 Of O86 O08 10 
Dour OUTEMTGURRENT™ Ima POWER DISSIPATION — WATTS 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


: 
| 


TRANSFER CHARACTERISTICS 


TOLERANCE VARIATION 


Voy OUTPUT VOLTAGE —VOLTS 
Voyr — OUTPUT VOLTAGE —VOLTS 


Vin—-INPUT VOLTAGE —VOLTS 


AS A FUNCTION OF FAN OUT 


Voyr OUTPUT VOLTAGE — VOLTS 
Voyt— OUTPUT VOLTAGE -VOLTS 


| 
| 
| 
| 
| 
| 
| 


10 2.0 3.0 
Vin—INPUT VOLTAGE — VOLTS 


“ONE” LEVEL OFFSET 
AS A FUNCTION OF FAN-OUT , 


ONE LEVEL OFFSET—mv 


“ZERO” LEVEL OFFSET 


AS A FUNCTION OF FAN-OU7 


ZERO LEVEL OFFSET— mv 
ZERO LEVEL OFFSET-- mV 


-0.2 ) 02 0.4 


Vin INPUT VOLTAGE — VOLTS Vin—INPUT VOLTAGE —VOLTS 
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| 
| 


ONE LEVEL OF FSET—mv 


AS A FUNCTION OF Vcc 


-05 0 10 20 30 
Vij—INPUT VOLTAGE — VOLTS 


AS A FUNCTION OF TEMPERATURE 


3.0 


-05 0 10 2.0 3.0 
Viy-INPUT VOLTAGE VOLTS 


AS A FUNCTION OF Vcc 


0 i 
10 15 2.0 25 3.0 
Viy~INPUT VOLTAGE—VOLTS 


0.2 ce) 0.2 0.4 0.6 


| FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


WORST CASE PROPAGATION WORST CASE PROPAGATION 
DELAY VERSUS DELAY VERSUS 
AMBIENT TEMPERATURE C. AS A FUNCTION OF R. 


8.0 


WORST CASE PROPAGAGATION DELAY—ns 


WORST CASE PROPAGATION DELAY—ns 


te TEST CIRCUIT teo TEST CIRCUIT FOR ABOVE 


+25V 
lov lov wee 
a OUTPUT aoey y= t= 10ns 


+2.5V, 
lov INPUT 


ie} 
t= t= 10ns 


Vcc = 4.5 V 
Vee= —2.0V 
Ta = 25°C 


APPLICATION INFORMATION: 


Greatest system speed will be realized by performing most of the logic with the use of the ultra-fast AND-OR gates. Consideration, however, must be given to 
level shifting, loading effects, impedance matching and ringing, which are inherent in fast switching systems. The AND-OR gates have built-in capability to 
overcome these problems. A few rules are outlined below to assist in solving these problems. 


The electrical specification tests are performed under conditions chosen to emphasize the worst case results, and could be considered as conservative limits. 
For initial steps in designing new systems, typical values and data from graphs may be consulted for a realistic design. The different diagrams for each 
parameter are correlated through the nominal curve. To arrive at the worst case performance under a given set of conditions, deviation from nominal curve 
must be added or subtracted as the case may be. 


INTERFACING — The AND-OR Gate should always be driven from another CTzL element. When interfacing from another logic form, or from a test signal gen- 
erator, the signal should be introduced via a CTzL inverter, buffer, or flip-flop and then into the AND-OR Gate. 


WIRED-OR — A powerful feature of the AND-OR Gates is that two or more outputs may be wired together to form the positive OR function at the output tie 
point, thus achieving two logic decisions in a maximum of 4.5 ns. Subtract 1 unit fanout for each OR added gate. 


OFFSET LEVEL - NOISE IMMUNITY — The AND-OR Gate may be looked upon as a non-inverting amplifier having a gain of less than one. Thus, the output 
levels are offset from the input. The amount of offset is a function of loading, positive and negative power supplies, temperature, and input voltage and could 
be determined from the One and Zero level offset curves. When cascading AND-OR Gates, it should be noted that the offset of the first element has the largest 
offset and is decreasing sequentially on the following elements, due to smaller input level. It is recommended that noise-immunity levels be re-established 
by inserting such CTwL elements as the 952 Inverter, 956 Buffer, or 967 Flip-Flop after several offsets. . 


HIGH FREQUENCY RINGING — Each AND-OR Gate is internally equipped with a clamp circuit designed to reduce output ringing at high speed operation, at 
low fanout and moderate speed, the clamp may be released by leaving pin 5 open. 

Any one length over 12” long connected to the output should be terminated with a 200 resistor to ground at the output. The 2002 approximates the 
characteristic impedance of back panel wiring. The 200 2 termination is considered as a fanout of 4. 

Regular equal spacing of AND-OR along a single path should be avoided as they tend to appear to the driving gate as a set of similarly tuned tank circuits 
and may induce ringing. When unavoidable, 200 resistor to ground along the path will eliminate the ringing. 

Large capacitive loads may cause ringing at the AND-OR Gate output and should be driven from a CTuL inverter or buffer. 


UNUSED INPUTS — Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +V.. or through a resistor not greater than 600 2. Unused inputs may be tied to active inputs at a cost of reduced 
fanout. 

SHORT CIRCUIT PROTECTION — The AND-OR Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Voc not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the —2 volts supply should be avoided. 
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CTyWL9956 


DUAL 2-INPUT BUFFER 
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


+15°C TO +55°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — The CTuL 9956 dual 2-input power AND gate is a low impedance non-inverting 
level setting circuit intended to drive high fanout, and may be used as a 500 line driver. The input threshold 
and output levels are compatible with any other CIvL elements. The output of the CT#L 9956 may be tied 
with any other CTyL element to perform the wired OR function. 


CTuL 9956 is packaged in the versatile Jedec TO-116 Dual In-Line Package* which is a hermeticaliy seaied 
ceramic package intended for low cost insertion techniques. 


CTzL 9956 is designed to operate over a commercial ambient temperature range of +15 to +55°C. Power 
~ supplies are 4.5 volts + 10% and —2 volts + 10%. Typical power dissipation per gate is 60 mW and is 
designed to increase with fanout. Typical propagation delay 14 ns. 


*Fairchiid patent pending. 


FEATURES: 


e Power Supplies are +4.50 V +10% and —2.00 V + 10%. 
e High Fan-Out Capability .. . 25 

¢ Two Optional Pull.Down 1.0 k Resistors for Optimum Speed. 
* Low Power Dissipation. 

Low Propagation Delay. 

e logic Swing of 3.0 V. 


PURCHASING INFORMATION 


© Use the ten letter code UGA995679X for ordering purposes 
@ All units are marked CTyvL 995679 and date code, unless otherwise specified 
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PHYSICAL DIMENSIONS 


TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (10-116) Outline 


NOTE 2 


MAX. 
.125 TYP. 
090 
| NOTES: 

1. Leads are intended for insertion in hole rows on .300” centers. They are 

{ purposely shipped witt? ‘positive’ (.350} misalignment to facilitate insertion. 
| 2. Board-drilling dimensions should equai your practice for a conventional .020 
Po snch diameter lead. 


a 


CONNECTION DIAGRAM 


PULL DOWN 
RESISTOR | 4 
2 B 


NC3EO ik O ]i2 Voc 

| NC47O Veg 

| GND 57 O 1k O fhonc 

| 6 9 
PuResistor 7] O— 8 | 
| TOP VIEW | 
a ai lt a | 
H-AIR CHILD 
aa ee ee ee 


SEMICONDUCTOR 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


DC TESTS 


LIMITS CONDITIONS 
TEST (at T, = 25°C) | MIN. ] TYP. | MAX. UNITS Vee LOAD TO V,, COMMENTS 


ONE Level Output : 3F.Q. = 25 | Inputs simultaneously to 1.25 V 
ONE Level Output F.0. = 1 Inputs simultaneously to 1.25 V 
ONE Level Output Internal 1k | Inputs simultaneously to 3.5 V 


ZERO Level Output F.0. =1 Inputs to 0.8 V sequentially, 
unused input to 3.5 V 


Input Current j : . No Load Inputs to 3.5 V simultaneously, 
guarantees input loading < 1.5 
AND-OR gate loads 


Input Pull Down Resistor . : : No Load 3.5 V applied to pull down resistor 

Positive Supply Current No Load One input to 3.5 V, other inputs to GND. 
Output Rising Delay, ty, F.0. = 25 See tog test circuit, page 4 
Output Falling Delay, ty, F.0. == 25 See toa test circuit, page 4 


SCHEMATIC DIAGRAM : 


ecoaevtion ABSOLUTE MAXIMUM RATINGS 
(above which the useful life may be impaired) 

Maximum Current in or out of a Pin 100 mA 
Maximum Chip Temperature 150°C 
Maximum Power Dissipation 1.0 Watt 
Maximum Voltage Applied 

to any Input Pin 10 Volts 
Maximum Negative Voltage 

Applied to any Input Pin —4.0 Volts 
Maximum Voltage Applied 

to Output Pin 6.0 Volts 


R ; PULL-DOWN » 
a RESISTOR Rg VEE*~20V 410% 
$n ——_—o 


NOTE: ONLY ONE BUFFER SHOWN 


NOTES: 


(1) Value of V,, is non-critical: —2.20V< V,,< —1.80V 
(2) F.Q. = Fan Qut; F.0. = 25 equivalent to 64 2 te —2.20 V under worst case conditions 
F.0. = 1 equivalent to 2.4 kQ to — 1.80 V under worst case conditions 


Ty INPUT CURRENT—~mA Tiy INPUT CURRENT—mA Ly INPUT CURRENT—mA 


INPUT CHARACTERISTICS 
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF 
OF PARAMETERS POSITIVE SUPPLY VOLTAGE TEMPERATURE 
35 ae : ee 35 
3.0 3.0 -Ma 25°C 
os e g 
. : : 
@ 20 2 Z 
ae S z 
| : 1.0 . E 
| * Os a . 
| i: io Ts | 30. 40 50 0 i oe 6 ae 8 aa 20 #430 40 50 
| 
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CTuL 9956 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


nr ee 9 a A SL NE 


FS mms Ss ere en ana 


TOLERANCE VARIATION 
OF PARAMETERS 


VoyT OUTPUT VOLTAGE -- VOLTS 


Igyt— OUTPUT CURRENT—mA 


OUTPUT CHARACTERISTICS 


AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 


VouT ~ OUTPUT VOLTAGE - VOLTS 


Igy - OUTPUT CURRENT- mA 


AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 


Vout ~ OUTPUT VOLTAGE - VOLTS 


Igyy - OUTPUT CURRENT~- mA 


TOLERANCE VARIATION 
OF PARAMETERS 


Vout - OUTPUT VOLTAGE - VOLTS 


0 0.4 0.8 12 16 2.0 
Vn - INPUT VOLTAGE - VOLTS 
NOTE: Variation of Vee does 
not alter transfer 
characteristics. 


AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 


Vout ~ OUTPUT VOLTAGE - VOLTS 


{ : i i i ; i i 
0 0.4 0.8 1.2 1.6 2.0 
Vin ~ INPUT VOLTAGE - VOLTS 


AS A FUNCTION OF 
TEMPERATURE 


3.2 T T 
| Veg 2-2.0V | 


Po Vege 4.5¥ 


VouT - OUTPUT VOLTAGE - VOLTS 
N 
a 


IgyT - OUTPUT CURRENT- mA 


SCHEMATIC DIAGRAM 


Tout 


tk— 


TRANSFER CHARACTERISTICS 


AS A FUNCTION OF 
TEMPERATURE 


VouT ~ OUTPUT VOLTAGE - VOLTS 


-0.5 


-1.0 
0 04 0.8 1.2 1.6 2.0 


Vin ~ INPUT VOLTAGE - VOLTS 


WORST CASE 
POWER DISSIPATION VERSUS 
POSITIVE SUPPLY VOLTAGE 


POWER DISSIPATION — mW 
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AS A FUNCTION OF 
FAN-OUT 


Veg =-2.0V} 


VouT- OUTPUT VOLTAGE ~- VOLTS 
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' 
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fo) 


0 0.4 0.8 1.2 1.6 2.0 
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WORST CASE JUNCTION 
TEMPERATURE VERSUS 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


WORST CASE PROPAGATION 


WORST CASE PROPAGATION DELAY VERSUS LOAD 
DELAY VERSUS AMBIENT CAPACITANCE AS A 
TEMPERATURE 
as PROPAGATION DELAY 

2 | _OF RISING EDGE 2 
{opto grmgmrou ger ; 
2 r 3 
= 19 S 
é 18 = 
$ g 

= 

0 20 40 60 80 100 
Ta- AMBIENT TEMPERATURE -°C 


thy TEST CIRCUIT tpp TEST CIRCUIT FOR ABOVE 


Voc 


+25 V 
OUTPUT 1.0V | Lov as 
-O5V | 


INPUT 


| te= te Ons 
, tar ha | tye 


510 RL of 
| | OUTPUT 


= = 10V \*—LOV 


= = : 
CL-LOAD CAPACITANCE - pF 


OV 


APPLICATION INFORMATION 


The electrical specification tests are performed under conditions chosen to emphasize the worst case results and could be considered as conservative limits. 
The output ONE level at worst case is guaranteed to drive a fanout of 25 AND-OR gates. The maximum input current assures that 9956 input presents a foad 
of not more than 1.5 AND-OR gate input. 


INTERFACING —- The CT#L 9956 buffer could serve as an excellent interfacing link between external signals coming from other logic forms or peripheral equip- 
ments and the CTuL Family logic. 


PULL DOWN RESISTORS — Two pull down 1 kQ resistors are built into the package with one end tied to the negative power supply (V,.). When the 9956 input 
is driven by a single AND-OR gate, the 1 kQ resistors should be connected to the same input pin. This will improve the 9956 output rise and fall time. The 
pull-down resistor may be also connected to the CTuL 9956 output, which will improve the output falling delay when the fanout is low. 


LINE DRIVER — The CT#L 9956 could be used as a line driver. To drive a 50 2 line, a 682 resistor should be connected from the output to ground. This will 
reduce the fanout capability by 15. 


WIRED-OR — A powerful feature of the CTuL 9956 Buffer is that the output may be tied together with the output of any other element in the CTL family to 
form the positive OR function at the tie point. When two or more CTuL 9956 outputs are tied for the OR function, a pull-down resistor must be used. 


UNUSED INPUTS — Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +V., or through a resistor not greater than 6002. Tying an unused input to an active input is not recommended. 


SHORT CIRCUIT PROTECTION — The CTuL 9956 Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Voc not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the —2 volts supply should be avoided. 


EMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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CTylL 9957-9967 


FLIP-FLOPS 
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


+15°C TO +55°C TEMPERATURE RANGE 


CTL 9967 FLIP-FLOP GENERAL DESCRIPTION PHYSICAL DIMENSIONS 
The CTuL 9967 dual rank J-K Flip-Flop is a high speed directly coupled multi-purpose storage element useful TYPICAL DUAL IN-LINE PACKAGE 
for shift registers, counters, and other control functions. JEDEC {T0-116) Outline 


Operation of the CTuL 9967 is based on the “master-slave” principle whereby information is entered into 
the “master” when the clock pulse goes high and is transferred to “‘slave’’ and outputs when the clock 
puise goes iow. DC coupling throughout makes the Flip-Flop input insensitive to rise and fall times. 


7 . . . s 200 NOTE ie 350 MAX.—e| 
The CTuL 9967 employs the PNP-NPN complementary logic to achieve fast response with typical toggling enn ti *| 


| 

| 

| 

rate of 35 MHz. The emitter follower outputs are compatible with all other elements in the CTuL family. | 125 TYP.49— [J | | 


Two phase clock outputs at half the clock input frequency is available when the CTuL 9967 is operated as a 
binary counter. Typical power dissipation is 420 mW and is designed to increase with fanout. 


Ciui 9957 GENERAL DESCRIPTION NOTE 2+ 
The CTwL 9957 is a basic dual-rank R-S Flip-Flop intended for storage and control function. Logic and clock notes: 

1. Leads are intended for insertion in hoie rows on .300" centers. They are 
inputs are omitted for additional flexibility. J-K operation with either two-phase or single-phase clocking can Ce ee ee 
be exercised by adding AND-OR gates to the inputs. Wired OR ties within the flip-flop reduce typical through ieeieeree 


propagation delays to 14 ns. 


The CTwL 9957 is DC coupled throughout. The inputs respond exclusively to voitage ieveis and are insensitive 
to rise and fall times. Emitter follower outputs, compatible with all other CTuL elements, provide efficient 
drive capability into long line and capacitive loads. 


The CTuL 9967 and CTul 9957 are packaged in the versatile Dual In-Line Package which is hermetically 
sealed ceramic package intended for low cost insertion techniques. 


Both flip-flops are designed to operate over a commercial ambient temperature range of +15°C to +55°C. 
Power supplies are 4.5 volts +10% and —2 volts +10%. 


PURCHASING INFORMATION 
DESCRIPTION MARKING 


CTL 9957 U6A995779X CT ul 95759 
CTL 9967 U6A996779X CTL 96779 


Use the ten ietter code for ordering purposes. 
All units marked as above unless otherwise specified. 


EAIRCHILD 
ere eee 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


SCHEMATIC DIAGRAM 


j Jef BU ; 


PIN 13 PIN 10 


x a : ; 


PIN 2 : PINS : PIN 7 PINT] 
| So | | co | aie 
PIN I4 PIN 3 PING PIN 6 
PIN & LOGIC DIAGRAM CT.L9967 - JK FLIP FLOP TRUTH TABLE 


SYNCHRONOUS ENTRY 


cP-cLock 1] [J 14 J-INPUT t, tit 1 Inputs 
J K SD cD output (Q) SD CD 
6, 20 [13 "1"-ouTPUT 
i.” L Q, 
Sp-DIRECT SET 3 [12 V¢¢ L H L L 
H L L H 
nc. 40 1 Veg H H L 0 
n 
6ROUND 5 [10 “o*-oUTPUT L L H H Clock Input Low 
L L L L 
Cp- DIRECT CLEAR 6 (1 []9 LOGICAL CLEAR-P, L L H Undetermined 


8 “K"-INPUT 


Voc 2 4.50V 
VEE =-2.00V 
N.C.= NOT CONNECTED 


LOADING RULES 


aq 


ASYNCHRONOUS ENTRY 
Outputs 


“ig” 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


FLIP-FLOP INPUTS LOADING Maximum current in or out of a pin 
cP 2.0 Maximum chip temperature 
ae i: Maximum power dissipation 
Po 1.0 Maximum voltage applied to any input pin 
OUTPUTS FAN OUT Maximum negative voltage applied to any input pin 
Q, Q 12 Maximum voltage applied to output pin 


*1 Load = 1 CTuL AND-OR Gate Input Load 
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100 mA 
150°C 

1.0 Watt 
10 Volts 
—4.0 Volts 
6.0 Volts 


CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


ELECTRICAL CHARACTERISTICS 


9967 DC TESTS 


| | LIMITS | CONDITIONS | 
| TESTS (at T,, = 25°C) 


MIN. TYP. MAX.!) | UNITS | Veo Cer ~ Load to V-, | ao. COMMENTS = a ar 
ONE Level Output 2.35 2.50 | 4.05 NOTE 1 GBIF QO, = 12 Untested output to 3.50 V; logic input to 1.33 V; 
| | | clock inputs to pulse (Note 4) 
| ONE Level Output | 2.56 | Volts 4.95 NOTE 1 No Load Untested output to 3.50 V; logic input to 1.33 V; 
clock inputs to pulse (Note 4) 
| ONE Level Output 2.56 | Volts 4.95 NOTE 1 No Load Untested direct input to 3.50 V; tested direct input 
| { to 1.25 V; clock input to —0.70 V. 
ONE Level Output 3.20 Volts 4.95 —1.80 F.0. = Corresponding direct input is 3.50 V. 
ZERO Level Output —0.50 —0.36 Volts NOTE2 -—1.80 F.0. = Direct input to 3.50 V; other direct input to 0.80 V; 
logic inputs to 3.50 V; clock input to 0.47 V. 
| ONE Level Offset | 200 270 mV | 4.05 —2.20 F.0.=4 | Trigger and logic inputs sequentially to 2.25 V; | 
| | | | untested inputs and outputs to 3.50 V. | 
ZERO Level Offset 120 195 | mv¥ 4.95 —1.80 r.0. = 1 Ciock and iogic inputs sequentially to —6.36 V. 
Untested inputs and outputs to 3.50 V. 
Logic Input 16k 2.0 k 2.4k 2 | NOTE2 -—1.80 No Load Logic input is 3.50 V. 
Pull-down Resistor 
Clock Input 0.8 k 1.0k 12k 2 | NOTE2 —1.80 No Load Clock input to 3.50 V. 
Pull-dowii Resistor 
| Input Current | 6.1 7.67 | mA | NOTE2 —1.80 No Load | Terminals 2 and 7 to 3.50 V. | 
input Current 2.0 3.27 | mA 4.05 —1.80 No Load Direct set and clear inputs to 3.50 V. 
Positive Supply 51.0 64.0 | mA | 4.95 —2.20 No Load Clock input to —0.47 V. 
Current | | 
| Negative Suppiy | 55.0 68.7 | mA | 4.95 —2.20 No Load | Ciock, logic inputs and “1” outputs to 3.50 V | 
Current : simultaneously. | 
| Clock Pulse | 25 16.0 | ns | 4.50 —2.00 F.0.=12 | Min. required pulse width to trigger 967. | 
| Width - toy | | | | | 
Output Rising 10.0 15.0 | As 450 -200 FO.=12 | Set, t,, test circuit, page 4 | 
Delay - ty, | 
Output Falling 16.0 25.0 {; ons |! 4.50 —2.00 F.O.=12 | Seet,,, ty, test circuit, page 4 
Delay - ty; | 
Direct Through 17.0 25.0 | ns | 4.50 —2.00 F.0. = 12 See t,,, t,, test circuit, page 5 
Rising Delay - t,. | | | 
Direct Through 25.0 380 | ns | 450 -200 F.0.=12 | seet..t.test circuit, page5 | 
| Falling Delay - t,, | | | ao | 
NOTES: 
(1) Value of V_, non-critical, —1.80¥ <¥.. < ~—2.20 ¥. 


(2) Value of V., non-critical, 4.05 V< Vio < 4.95 V. 

(3) F.O. = Fan-Out: F.0. = 12 equivalent to 133Q to —2.20 V under worst case conditions. 
F.0.=4 equivalent to 4002 to — 2.26 V under worst case conditions. 
F.0. = 1 equivalent to 2.4 k to — 1.80 V under worst case conditions. 

(4) Pulse is a positive pulse of non-critical amplitude and width. 

(5) ‘‘Maximum’’ means ‘‘no more positive than.’’ 


| WORST CASE JUNCTION 


WORST CASE POWER DISSIPATION WORST CASE POWER DISSIPATION TEMPERATIRE VS. POWER 


VS. POSITIVE SUPPLY VOLTAGE VS. CLOCK INPUT FREQUENCY DISSIPATION 


500 


F.0.=1 
Tyz25°C | | 
S00 ea ee Ob se ta 
| 4.0 4.2 44 46 48 5.0 0 10 20 30 40 ) 0.2 04 0.6 08 10 


| POSITIVE SUPPLY VOLTAGE — VOLTS f- FREQUENCY-MHz POWER DISSIPATION — WATTS 


2 
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ONE LEVEL OUTPUT VOLTAGE - VOLTS 


2.0 


om 
° 


° 
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TRANSFER CHARACTERISTICS 


CLOCK-ONE LEVEL VERSUS 
TEMPERATURE 


DIRECT SET/DIRECT CLEAR 
VERSUS TEMPERATURE 


ONE LEVEL OUTPUT VOLTAGE -VOLTS 


ie] 0.4 0.8 1.2 1.6 2.0 0 
CLOCK INPUT VOLTAGE - VOLTS 


TOLERANCE VARIATION 
OF PARAMETERS 


VoyT-OUTPUT VOLTAGE -VOLTS 


Igyt- OUTPUT CURRENT-mA 


DIRECT SET INPUT VOLTAGE - VOLTS 


OUTPUT CHARACTERISTICS ~ 


AS A FUNCTION OF AS A FUNCTION OF 
COLLECTOR SUPPLY VOLTAGE TEMPERATURE 


0.4 0.8 1.2 1.6 2.0 


| CTL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


| SWITCHING CHARACTERISTICS 


INCREASE IN PROPAGATION 
PROPAGATION DELAY VERSUS DELAY DUE TO OUTPUT 
AMBIENT TEMPERATURE CAPACITANCE 


| Voce =4,5y | INPUT PULSE: SEE FIGURE 


+ VeE= ~2.0V + 
F.0.=12 
»Tat25°C 


PROPAGATION DELAY - ns 
PROPAGATION DELAY - ns 


Ty- AMBIENT TEMPERATURE -°C 


vee *-2. OV 


VoyT ~ OUTPUT VOLTAGE -VOLTS 


Vout ~ OUTPUT VOLTAGE - VOLTS 


Toy OUTPUT CURRENT-mA lout - OUTPUT CURRENT - mA 


ty; and ty, SWITCHING TIME TEST CIRCUIT 


+17 VOC. 
© 


TO OSCILLOSCOPE 
TRACE A 


SWITCHING NOTES: 
(1) Input Pulse 
Frequency: 10 Hz to 10 MHz 
Pulse Width (t,,,) = 25 ns 
Rise Time = 10 ns 
Fall Time = 10 ns 
at 10% to 90% pts. 
(2) The load capacitance indicated in the test circuit 
includes the capacitance of the probe and jig. 
(3) Voc == 4.50 Vi Veg = —2.00V 


Vout ee ee ee 
PIN 13 


YouT 
PIN 10 


Zz TO OSCILLOSCOPE 
s TRACE B 


Z. TO OSCILLOSCOPE 
vee "TRACE 8 


Next 


DIRECT SET AND DIRECT CLEAR 
PROPAGATION DELAY VERSUS 
TEMPERATURE 


PROPAGATION DELAY - ns 


33.2 + 1% Ty AMBIENT TEMPERATURE ~ °C 


C, = 36 oF 3 + 2% WORST CASE SETUP AND RELEASE 
C, = 30 pF + 2% TIME VERSUS TEMPERATURE 
Z = Probe Impedance > 5k 

1.0V 7 

WAVEFORMS 


Ty AMBIENT TEMPERATURE —°C 
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


DIRECT SET & DIRECT CLEAR SWITCHING TIME TEST CIRCUIT 


TO OSCILLOSCOPE 
TRACE A 


= | R, = 1332 + 1% 
Sp TO OSCILLOSCOPE tee oh 
| ae ae a iS al Gaee  c or IRE R, = 500 + 1% 
| | | | OS sea E 20° ate 
| ao H fos ; C, = 30 pF + 2% 
| ? Z = Probe Impedance > 5k 
2.2V 
TO OSCILLOSCOPE y 1.0V 1.0V 
TRACE B IN 
I -.5V tow 
| Yo | 1.0V 
| SWITCHING NOTES: shes — Mes 
} (1) Input Pulse Vou 'sr 
Frequency: 10 Hz to 10 MHz ce Ene Ie LOV 
Pulse Width = 25 ns ee 
| Rise Time = 10 ns post cere 
Fall Time = 10 ns q 
at 10% to 90% pts. tser_ye & teprease SWITCHING TIME TEST CIRCUIT 
| (2) The load capacitance indicated in the test circuit 1.7VD.C. | 
includes the capacitance of the probe and jig. TO OSCILLOSCOPE 
(3) Vee = 4.50 V; Vee = —2.00V TRACE A A 2 aiaseeuiceacane R, = 1332 + 1% 
Le ver—* TRACE B R, = 132 + 1% 
Vin : R, = 500 + 1% 
PIN i C, = 36 pF + 2% 
C2 C, = 30 pF + 2% 
I Z = Probe Impedance > 5k 
4 = K 0 
| Cp VEE 
220Y, 
SWITCHING NOTES: bed 
(1) Input Pulse (5) tceryp is defined as the minimum time re- <p ey ' : 
Rise Time = 10 ns at 109% to 90% pts. quired for a ‘‘ONE’’ to be present at either ; en ease 
| Fall Time = 10 ns iogic input prior to a clock transition from a | 
Amplitude = 2.10 V high to a iow in order for the flip-fiop to 
(2) The load capacitance indicated in the test cir- respond. trreace is defined as the maximum | 
| cuit includes the capacitance of the probe and time required for a ONE te be oresent at 
the fig. either logic input prior to clock transition from | 
(3) Veg = 4.50 V; Vig = —2.00 V. a high to a low in order for the flip-flop not 


(4) Similar tests may be made at ‘‘O’’ output if to respond. 
logic input is the “‘K’? input. Vout (PIN 13) FOR GOOD DEVICE 


OPERATION OF FLIP-FLOP 


The CTuL 9967 is directly coupled throughout and hence, its inputs are not sensitive to rise times. It responds exclusively to input voltage levels with definite, 
separated thresholds for both high and low voltage levels. 
As the clock input rises from ZERO level, above V_,,, the transfer gates CLOCK INPUT VOLTAGE 


hetween the master and the slave are inhibited and the slave is isolated 
from the master. Above V;,, the logic input gates are enabled and the 
master is set. Above V,,, the master is sure to be set under the worst 
case condition and clock input is reaching the ONE level. As the clock 
input falls from the ONE level below V-;,, it inhibits the logic input 
gates and assures no further change in the master fiip-flop. Below V,,, 
the transfer gates are enabled, the slave and outputs are set according 
to information stored in the master. Below V,,, the transfer gates are 
sure to be enabled under the worst case condition. The clock input 
reaches the ZERO level. 


Synchronous entry of information is done at the J and K inputs while the clock input is high. 


Asynchronous information is entered at the Sp and C, Direct Set and Direct Clear. A high level ONE is applied to the appropriate asynchronous input while the 
clock input is at the ZERO (low) level. Sufficient time must be allowed for the flip-flop to change state before the clock goes high. 


Pins 2 and 7 may serve as an output for a two phase clock having the ry ] 
i> CLOCK INPUT 


same pulse duration as the clock input. Each output has a repetition ! ! 


rate of half the clock input frequency. (Fig. 1, Wired OR) 1 OUTPUT | | | | 


| { 
2 2 : ; F | | 
Pin 9, designated as a Logical Clear, may be used to block information TERMINAL 2 [] ! 0 


{ 


from entering the J input without inhibiting the internal AND gate. It 
tt ee TERMINAL 7 | | | | 


may also serve as an additional isolated J input. 
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| CTyL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


I 
BLOCKING 
INPUT 

igo 


5. ASYNCHRONOUS 
D SET 60 


LOGIC DIAGRAM 
(POSITIVE LOGIC) 


I DATA 1 BLOCKING 
wMPUT 1 14 INPUT 


ASYNCHRONOU 
s err 13 1ourpur 


3 12 cc 
4 © Jl “ee 
eno 5 10 
ASYNCHRONOUS. g 9 ocourPuT 
ayy :ae 


TOP VIEW 


LOADING RULES 


FLIP-FLOP UNITS LOADING* 
Data 1.0 
SA, CA 2.0 
Blocking 3.5 


OUTPUTS FAN OUT 
Q,0 9.5 


*1 Load = 1 CTuwL AND-OR Gate Input Load 


SCHEMATIC DIAGRAM 


VCC=4.5¥ 10% 


ASYNCHRONOUS 
02 CLEAR D 


TRUTH TABLE 


Qnt + 1 
Qn 
0 


1 
Undetermined 


NOTES: 

(1) Connect pin 1 to pin 14 and pin 7 to pin 8 

(2) Flip-Flop changes state on negative transition of input waveforms 
(3) For asynchronous entry use pins 2 and 6 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Maximum current in or out of a pin 100 mA 
Maximum chip temperature 150°C 
Maximum power dissipation 1.0 Watt 
Maximum voltage applied to any input pin 10 Volts 
Maximum negative voltage applied to any input pin —4.0 Volts 
Maximum voltage applied to output pin 6.0 Volts 


| 
| 
| 
| 
| 

® ce) 

® 

fe) ® 
| 
| 
| 


ea, 


CTyL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


DC TESTS 


CONDITIONS 


TESTS (at T, = 25°C) 
COMMENTS 


Load to V.- | 


4.50 —2.00 No Load 


Pins 2 and 13 sequentially. 


F.0. = 9.5 
F.0. = 9.5 


Propagation Delay, tp, See Fig. 


Propagation Delay, tp, See Fig. 


| 
ONE Level Output Pulse note (i) to pin 3. 
ONE Level Output 2.20 | Volts 4.05 —2.20 F.O.=9.5] 0.8Vto Pins 1 and 6, 2.5 V to Pin 8; Pulse to 
| Pin 2. Guarantees min. ONE leve! output. 
ONE Level Output 2.20 Volts 4.05 —2.20  F.0.=9.5 | 2.5Vto Pins 2 and 6, 0.8 V to Pin 8. 
ZERO Level Output —0.36 Volts | 4.95 —1.80 No Load Pulse to Pin 6, 1.25 V to Pin 7. 
ZERO Level Output —0.36 Volts 4.95 —1.80 No Load Pulse to Pin 2, 1.25 V to Pin 6, 2.5 V to Pin 14. 
| ZERO Level Output —0.36 | Volts | 4.95 ~1.80 No Load 1.25 V to Pin 8, 2.5 V to Pins 6 and 7. | 
| ZERO Level Output —0.36 | Volts 4.95 —1.80 No Load 2.5 V to Pins 2, 8, 14; 1.25 V to Pin 13. | 
input Current Data input 1.5 2.2 | mA 4.50 —2.9 No Load 2.5 V te Pins 1 and 7 sequentially. 
Input Current Async. Input , 6.75 mA 45 —2.0 No Load 2.5 V to Pins 2 and 6 sequentially. | 
Guarantees asynchronous input loading. 
Input Current Blocking Input 10.13 mA 4.5 —2.0 No Load 2.5 V to Pins 8 and 14 sequentially. | 
| Ouiput Resistor §.75 19.13 | mA 45 —2.0 No Load 2.5 V to Pins 6 and Q, 
| 
| 


NOTES: 


(1) Pulse, positive pulse of non-critical amplitude and width. 
(2) F.0. = Fan-Out: F.O. = 9.5 equivafent to 1682 to —2.20 V under worst case conditions. 
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ELECTRICAL CHARACTERISTICS 
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CTuL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


TRANSFER CHARACTERISTICS 


DATA INPUT - ONE LEVEL 
OUTPUT VOLTAGE VERSUS 
TEMPERATURE 


ONE LEVEL OUTPUT VOLTAGE- VOLTS 


0 0.4 08 12 16 20 
DATA INPUT VOLTAGE — VOLTS 


TOLERANCE VARIATION 
OF PARAMETERS 


2.6 


Vout -OUTPUT VOLTAGE - VOLTS 


[amene 
re a 
0 5.0 10 5 


Igyt - OUTPUT CURRENT - mA 


ASYNCHRONOUS SET/CLEAR-ONE 
LEVEL OUTPUT VOLTAGE 
VERSUS TEMPERATURE 


ONE LEVEL OUTPUT VOLTAGE - VOLTS 


0 0.4 08 1.2 16 2.0 


ASYNCHRONOUS CLEAR INPUT VOLTAGE - VOLTS 


OUTPUT CHARACTERISTICS 


AS A FUNCTION OF 
COLLECTOR SUPPLY VOLTAGE 


3.0 


VouT ~ OUTPUT VOLTAGE - VOLTS 


0 5.0 10 ab] 20 25 


Igy - OUTPUT CURRENT - mA 


BLOCKING INPUT - ONE LEVEL 
OUTPUT VOLTAGE VERSUS 
TEMPERATURE 


° 


ONE LEVEL OUTPUT VOLTAGE - VOLTS 
es 


0 0.4 0.8 1.2 1.6 2.0 
BLOCKING INPUT VOLTAGE ~VOLTS 


AS A FUNCTION OF 
TEMPERATURE 


3.0 
| Voee4.5¥ 
Veg 2-2.0V 
2.8 ——- ; 


Nn 
te 


Vout ~ OUTPUT VOLTAGE ~ VOLTS 


0 5.0 10 15 20 25 
lout OUTPUT CURRENT - mA 


SWITCHING CHARACTERISTICS 


INCREASE IN PROPAGATION 
DELAY DUE TO OUTPUT 
CAPACITANCE 


PROPAGATION DELAY VERSUS 
AMBIENT TEMPERATURE 


PROPAGATION DELAY - ns 
PROPAGATION DELAY - ns 


Coyt - OUTPUT CAPACITANCE - pF 


Ta7 AMBIENT TEMPERATURE ~°C 


ea ne en eee oS, 
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CTL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


SWITCHING CHARACTERISTICS 


ty, AND tyr SWITCHING TIME TEST CIRCUIT 


TO OSCILLOSCOPE 
TRACE A... t 


ah TO OSCILLOSCOPE 
5k TRACE B 


I 


Veg esa 24pF 
ea 
é 


ee 7 ge ie eee he TO OSCILLOSCOPE 


Sk TRACE B 


1 
| 
i] 
1682 24pF = CouT 
| 
! 
I 
1 
o 


VEE 


WAVEFORMS 


INPUT Ep: 
PINS 7&8 


INPUT Ej: 
PINS 1 & 14 


GND 


. f-— 1.0V 


| 
QUTPUT PIN 9 | 
| 
| 


SWITCHING NOTES: 


(1) Veg = 4.50 V & 10% 
Veg = 2.00 V & 10% 
Select proper capacitor to provide adequate bypassing. 
(2) Select R to provide proper termination for pulse 
generator used. 
(3) Use oscilloscope with at least 5 k input impedance. 
(4) Rise & Fall Times: 
t, = t, = 5ns measured at 10% to 90% points. 


SL A NR Hl ER NE HH aN on rt itinerant i nnn mes eee ee ee teehee rt eS Rs nr eerie 
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| CTuL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


OPERATION OF FLIP-FLOP 


The CTuL 9957 is a dual-rank directly-coupled R-S Flip-Flop. The first rank or ‘‘master’’ consists of two cross-coupled NOR gates similar to the CTuL 9952. The 
second rank or ‘‘slave’’ employs OR ties as shown in the functional logic diagram, thereby minimizing through delay. Two NAND gates provide feedback in- 
version, while the other two provide gating between ‘master’ and “slave.” 


The primary data inputs to the Flip-Flop are through pins 1 and 7. These inputs work directly from AND gate outputs, allowing OR ties and multiple inputs 
to each Flip-Flop. 


To take advantage of the dual-rank principle, mutually exclusive active inputs should be applied to the gating to ‘master’ and ‘‘slave” so that only one or the 
other can change at any particular instant. This is easily accomplished in the CTL 9957 due to the difference in active polarity of the two gates. Thus, what 
appears as a logic 1 to CTuL gates of the Flip-Flop data inputs is a logic 0 to the “slave” gates, and vice versa. 


These observations lead to the connection of pin 1 to pin 14 and pin 7 to pin 8 as shown in Fig. 2. Although both “‘slave” gates are not necessarily inhibited 
when a change takes place, the output cannot change unless both data inputs are logic 0. Therefore, this connection is the usual one, tending to minimize 
the loading of timing circuits. 


In case phased timing signals are advantageous, pins 8 and 14 may be used independently as long as they are never active (low) while their corresponding 
data inputs are high. 


Direct inputs to both ‘master’ and “slave” appear on pins 2 and 6. A logic (high) on either input sets or resets the ‘master’ and simultaneously inhibits a 
feedback NAND gate in the “slave.” The net effect is that both “master” and “‘slave’’ move to the desired condition during the presence of the direct input signal. 


The response of the Flip-Flop to concurrent inputs tending to set opposite output conditions is ambiguous. That is, simultaneous logic 1 inputs must be avoided 
for well-defined operation. 


APPLICATION 


FIG. 1 DUAL RANK FLIP-FLOP CONNECTED FIG. 2. DUAL RANK FLIP-FLOP CONNECTED FOR 
FOR TWO-PHASE CLOCKING, J-K MODE SINGLE-PHASE CLOCKING, J-K MODE 


A.CLEAR 
i 


FIG. 3 SERIAL BINARY COUNTER FIG. 4 1-2-4-8 DECADE 
ences | CTpl-9957 (aeons uate CTpl-9957 


' ’ | t 
2/3 CTpL-9953 1/3 CTpL-9953 


NOTES: 
1. On all CTuL 9957's, tie pins 1-14 and 7-8. 


2. All gates are CTL 9953's. 
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Cul 9958 
DECADE COUNTER 


COUNTER MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The CuL9958 is a complete Decade Counter consisting of four 


cascaded binary triggered flip-flops modified by a feedback loop to count in the familiar 


‘ ? : : ; PHYSI 
8-4-2-1 code. Provision is made for clearing and presetting any one of the possible decimal n ae eS NS 


states. The monolithic structure employs only resistors and transistors and is manufactured 


with Fairchild Planar* Epitaxial process to assure maximum performance and reliability. = ads 

I} = oe 
The Decade Counter is designed to operate in the 0° to+75°C temperature range with nominal at 
power supply voltage of 3.3 to 5.5 volts. It is also available inthe -55°C to +125°C tem- va a | 
perature range with power supply voltage of 4.0 to 4.4 volts. | ‘ a 


in the 8 pin modified TO-5 metal can. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature ~55°C to +150°C 
Voltage at pin 7 (0°C 140n Dip (0°C to +75°C) +6.0 V 
Count Input Pin Voltage +4.0 V, -2.0 V 
NOTES: Dimensions as per latest JS-10 committee. 
Reset Input Pin Voltage +4,0 V, -2.0 V eae eR 
Package weight is 1.12 grams. 
Current into Each Output Terminal +5.0 mA 


| 

I 

| 

| | 

| 

| | 

| Hi 
The CyL9985 is available in the hermetically sealed 14 pin Dual In-line ceramic package, and a oi —§=— | 
| 

| 

| | 


(PRODUCT CODE: U5B995879x) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2. Board-drilling dimensions should equa! your practice for a conventional .020 
inch diameter lead. 


Parameter Min. Typ. Max. Units Conditions 
set opetacs * be | | TYPICAL DUAL IN-LINE PACKAGE 
Count Input-Low 0.45 V | | ia 
Count Input-High 1,2 V | | | | 
Count Input Pulse Width-High 150 ns | | | 
Count Input Slope-Positive Going 1.0 V/us | | ee ee Se | 
Maximum Count Input Frequency 2.0 MHz eae | 
Reset Input-Low 0.45 V | 90 : 
Reset Input-High i v , ; pa la 
Output- Low 0.35 V Tout = 0.4 mA Vac = 4,0 V | | 
Output-High 1.4 Vole = 70-7 mA Vag = 3.6 V | 
Power Consumption 140 mW Voc = 40 V MOTE 2 
Count Input Impedance 2kQ in series with a transistor base-emitter diode | wores: | 
Reset Input Impedance 300 Q in series with a transistor base-emitter diode purposely shipped with ‘postive (380) misalignment to facilitate insertion, | 


| | 1, Leads are intended for insertion in hole rows on .300" centers. They are 


Maximum Delay from Count Input 300 ns (Load: 2k parallel with 50pF from each 


| to Ze Output (count 7 to 8) output to ground) (PRODUCT CODE: U6A995879Xx) | 


*Planar is a patented Fairchild process. 
NOTE: 


(1) These ratings are.limiting values aove which serviceability of unit may be impaired, 


LEE 
FAIRGCRILD 


eee 
SEMICONDUCTOR 
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FAIRCHILD COUNTING MICROLOGIC®INTEGRATED CIRCUITS CyuL9958 


RESET/PRESET 


The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 


To preset an arbitrary count: 
1. Reset to count 0 and then return the reset pin to a low level. 


2. Ground (below 0.45 V) the appropriate outputs. 


TO-5 CONNECTION DIAGRAM TABLE OF OUTPUT STATES 
ee COUNT (H=High, L=Low) 
0123456789 
Z1/H|L/H|L|H(LIHI LJ HL 
20 SE 
Zal\H 
el alala ale HIH} LL 
14 PIN DUAL IN-LINE 
CONNECTION DIAGRAM 
(TOP VIEW) OUTPUT WAVEFORMS 
Zg ri 2 
Z4 : 
Zo S 
N 
Zi 
GND 


lus/div 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CyL9958 


SCHEMATIC DIAGRAM 
BLOCK DIAGRAM OF DECADE FLIP-FLOP 


COUNT INPUT RESET INPUT 
CHARACTERISTIC CHARACTERISTIC 


1) ~ DNPUT CURRENT ~ mk 


‘yy 7 INPUT CURRENT - mA 


0.2 0.4 0.6 0.8 1.0 12 1.4 1.6 1.8 2.0 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
Vin INPUT VOLTAGE - V Vin ~ INPUT VOLTAGE - V 

OUTPUT CHARACTERISTICS POWER SUPPLY CURRENT 
(OUTPUT LOW) VERSUS SUPPLY VOLTAGE 


| 
| 
| 
| 
| 
| TYPICAL ELECTRICAL CHARACTERISTICS 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 


Voyt ~ OUTPUT LOW VOLTAGE - MV 
lee ~ POWER SUFPLY CURRENT - MA 


3.3 4.4 5.5 
lout 7 SINKING CURRENT - MA Voc 7 SUPPLY VOLTAGE - VOLTS 


a ee ee a 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9958 


LOADING RULES 


DRIVING DEVICE 


CAN DRIVE | 


CuL 9958: 


Industrial Range 
Milliwatt RTL: 


Industrial Range RTL: 


Industrial Range DTL 
6k Family: 


Industrial Range DTL 
2k Family: 


390 


SERIES 
LIMITING 560 
RESISTOR 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


3.3 Min. 
3.3 Min. 


4.0 Min. 
4.0 Min. 


4.0 V Min. and one 3902 current limiting 


resistor in series with each output 


wri it 


4.0 V Min. and one 3302 current limiting 
resistor in series with Zs output 


3.3 Min. 
3.3 Min. 


4.0 Min. 
4.0 Min. 


4.0 Min. and one 3302 current limiting 
resistor in series with each output 


4.0 Min. and one 2702 current limiting 
resistor in series with Zs output 


3.6 V +10% 
3.6 V +10% 


4.5 Min. 


4.5 Min. 


Cul 9958 FAN-OUT VERSUS Voc 
AND SERIES LIMITING RESISTORS 


/ FANOUT 
7 AN 
“INDUSTRIAL 
4) 
i R 
| Zo LIM 
"RUM 
| 24;>--w— 
1 i R 
| Za) LIM 
if re 


4 
' 
ite) 
a 9 


270 


330 


Ss Ss 
LIMITING 390 
RESISTOR 


1 CuL 9959 


1 CuL9959 plus 1 CyuL 9958 
Count Input 


2 C iL 9959 


2 CyuL9959plus 1 CuL 9958 
Count Input 


4 CiL 9959 


4 CyuLg9959plus 1 CuL 9958 
Count Input 


1 CuL 9960 


1 CyuL9960plus 1 CuL 9958 
Count Input 


| 
2 CuL 9960 


2 CuL9960plus 1 CuL 9958 
Count Input 


5 Cu.L 9960 


5 CuL9960plus 1 C pL 9958 
Count Inputs 


1 Cyz.L9958Count Input 


6 C.L9958Count Inputs, or 1 CuL 9958 
Reset Input 


1 Cy L9958C ount Input 


3 Cy.L9958Count Inputs, or 1 CuL9958 
Reset Input 


z 
. // FANOUT 


7 7 AN 
78 4/INDUSTRIAL 
ee AL UE LOADS 


CyL9959 
BUFFER - STORAGE ELEMENT 


COUNTING MicrRoLoaic® INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The CyuL 9959 Buffer-Storage unit consists of four gated-latch circuits, 
and a common gatedriver, diffusedinto a single silicon substrate. Information which is present 
PHYSICAL DIMENSIONS 
at the four data inputs enters the latches throughout the interval of a load command applied to the Chl PACKAGE OUTLINE 
gate input terminal. With gate high, information is stored until a subsequent load command 
permits a change. 
The unit has eight output terminals (both true and complement for each storage position). 
RULES FOR USE OF C,19959 sd he-.350 MaKe 
The principal intended use of the Cu.L9959 is with industrial and ground support systems, with l 
operating Voc from 3.3 to 5.0 volts, and from 0°C to +75°C ambient temperature. This temp- 


erature range may be extended to -55°C by raising minimum V___, to 4.0 Volts or it may be 


cc 
extended to +125°C by lowering maximum V cc to 4.4 Volts. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature -55°C to +150°C fae ied 
Supply Voltage (o°c to +75°C) 6.0 V ; i de mtended for trsertion it hole rows on 
.300"-centers: They are purposely shipped with 
j < “posttuve”’ (350) misati. t to facditate insertion. 
are Hapa ane Data Input Pin Voltage +4. 0 V, 2.0 ¥. 2 Bed aulline Smeaton cieue Ganga 
Current into Bach Output Terminal +15 ma practice for a conventional 020 mch diameteriead. 
Voitage Applied to an Output Terminal +6.0 V, -0.3 V 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic . Conditions 
Supply Voltage 3.3 3.8 5.0 Vv 
Power Consumption 115 mw Vo Cc = 3.8 Vv Gate High 
Power Consumption 135 mW Vis. = 3.8 Vv Gate Low 
Gate Input High L1 Vv 
Gate Input Low 0.5 Vv 
i 
Data Input High 1.0 V 
Data Input Low 0.5 Vv | 
| Output Low 0.4 Vv igut = 3.0 mA ,Voq = 5.0V | 
| Output Low 0.6 Vv lout = 10 mA 
Tana Curr nt -0.4 = = 
boac LUurre U.S mA Your 1.5 Vv ’ Vac 3.3 V 
Max. Sampling Rate >5.0 MHz 
Sampling Pulse Width (Gate) 100 ns 
NOTES: 
(i) These ratings are limiting values above which severiceability of unit may be impaired. 
Saar er es 
SEMICONDUCTOR 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CpL9959 


| 


TRUTH TABLE BLOCK DIAGRAM 


H = HIGH 
L= LOW 
Q = THE STATE ASSUMED PRIOR 
TO "GATE HIGH’ IS MAINTAINED. 


16 PIN TYPICAL APPLICATION 
DUAL IN-LINE PACKAGE 


(TOP VIEW) +V 


GAS FILLED 
READOUT 


0123 4567 89 


CyL9960 


COMPLEMENTARY 
1-2-4-8 OUTPUT 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CpL9959 


SCHEMATIC DIAGRAM OF BUFFER STORAGE UNIT 


© 
~ 
x 
oO 
a . 
: N 
ea 
1| Cs 
© 
N 
= 


. 


PROPAGATION DELAY 
4.0 V 


CywL9959 


2.0 V TEST POINTS 
Delay from data Input to Output (Gate 
input low) Delay from Gate Input to Output 


i } } 
SET Sl ENS 


are 
\ 


50 ns/Div 50 ns/Div 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CuL9959 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT CHARACTERISTIC 
DATA INPUT CHARACTERISTIC TRANSFER CHARACTERISTIC (OUTPUT LOW) 
4 k 


- VOLTS 


Vour ~ VOLTS 


Your 


OUTPUT CHARACTERISTIC 
(OUTPUT HIGH) 


Voyr ~ VOLTS 
Voyp ~ VOUTS 


Vy ~ VOLTS 


LOADING RULES FOR CpL9959 
Driving Device At Vac of Can Drive: 
9959 3.3 to 5.0 V 2 9960 inputs ts 
9959 3.3 to 5.0 V 4 Low Power RTyuL loads 
9959 3.3 to 5.0 V 1 RTywL load 
9959 3.3 to 5.0 V 2 DTuL loads 
9958 3.6 to 4.0 V 2 9959 data inputs 
Full Range Low Power RTyuL 4.0 V Min. * 3 9959 data inputs or 1 9959 gate input 
at -55°C 
Industrial Range Low Power RTyuL 3.6 V+10% 2 9959 data inputs 
Full Range RTL 3.0 + 10% 10 9959 data inputs or 3 9959 gate inputs 
Industrial Range RTuwL 3.6 + 10% 13 9959 data inputs or 5 9959 gate inputs 
Full Range DT uL 4.5V Min. 2 9959 data inputs or 1 9959 gate input 
6 K Family 
Full Range DT uL 4.5V Min. 6 9959 data inputs or 2 9959 gate inputs 
2 K Family 


*See Low Power RTL data sheet for details. 


RCHILD 


EMICONDUCTO 
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CuL9960 


DECIMAL DECODER/DRIVER 


COUNTING MICROLOGIC® INTEGRATED CIRCU!T 


GENERAL DESCRIPTION — The Cuil 9960 Decoder/Driver is a monolithic silicon circuit 
which accepts 1-2-4-8 binary coded decimal inputs at integrated circuit signal levels and pro- 
duces ten mutually exclusive outputs which can directly contro! the ionizing potentials of 
many gas filled cold cathode indicator tubes. The CuL 9960 is designed specifically for use 
with the CuL 9958 Decade Counter or Cul 9959 Buffer-Storage, but can be used with other 
integrated circuit types. Only true values are required as inputs thereby simplifying the con- 
nection with counters or other information sources. 


RULES FOR USE OF Cul 9960 

The principal) intended use of the CuL 9960 is with industrial and ground support systems, 
from 0°C to +75°C ambient, and with operating Vcc from 3.3 to 5.5 volts. The lower limit 
of the temperature range may be extended to —55°C by raising the minimum Vcc to 4.0 volts. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Storage Temperature 
Operating Temperature 


—55°C to +125°C 
O0°C to +75°C 


Supply Voltage (0°C to +75°C) 6V 
input Voltage +4V,-2V 
low Current into each Output Terminai (In the ON State) 15 mA 
lou Current into each Output Terminal (in the OFF State) (Notes 2 and 3) 0.6 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


PHYSICAL DIMENSIONS 
Cyl PACKAGE OUTLINE 


NOTES: 


1, Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
“positive” (.350) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


PRODUCT CODE: U6B996079X 


Test Conditions 


Symbol Characteristic 
Vec Power Supply (Note 4) 3.3 5.5 
Pp Power Consumption 45 
Vin Input High 1.0 
| Vi Input Low 0.4 
Vou ON GCutput Voltage (Note 2) 4.0 
Vou OFF Output Voltage 55 
Ico OFF Output Leakage Current 50 
NOTES: 


(1 


— 


These ratings are limiting values above which serviceability of unit may be impaired. 


Vv 

Vv 

| 
V Vie= 1.0 V, lo = 3 mA 

Vv lon = 0.2 mA | 
uA Vour = 0.2 mA \ 


(2) Outputs in the OFF state Must not be left floating, they should be tied to V._ through 10kQ if they are not connected to the cathodes of a readout tube. 


(3) Totai current through aii 9 outputs in the OFF state must not exceed 1.5 mA. 


(4) For operation using gas filled readout tubes requiring 6 to 10mA ON current, Vo, Min. = 4.0 V. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT—C,zL9960 


TYPICAL ELECTRICAL CHARACTERISTICS 


ON OUTPUT CURRENT OFF OUTPUT CURRENT 
INPUT CHARACTERISTICS VERSUS OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE 
10 500 
= ) 5 400 
5 6 300 
F 2 = 100 
°%5 05 10 15 20 25 °6 20 40 60 80 100 
Vin - VOLTS VoL - OUTPUT VOLTAGE -VOLTS Vow - OUTPUT VOLTAGE - VOLTS 


TRUTH TABLE 


With the coding shown in the table only one of the outputs will be low or On at any time. 


16 PIN DUAL IN-LINE PACKAGE 
(Top View) 


BLOCK DIAGRAM 


DECODER 
MATRIX 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT —CyuL9960 


TYPICAL APPLICATIONS 


uitable for driving all commercial available numeric gas filed readout tubes in which ON 
t exceed 10mA and total OFF Cathode leakages do not exceed 1.5mA. 
The Values of +-V and R may be chosen following the readout tube manufacturers’ specifications. 


| 
| | 
| | 
| 9 +V +V | 
| | 
GAS FILLED GAS FILLED 
0123 456789 READOUT 0123 456789 READOUT 
iil itr | 

. | 
Veg 0 CyL9960 Yee 
© CARRY 
() 
| C7 cpisess °| COMPLEMENTARY | 
oor °| 4.2-4-8 OUTPUT eecait 
| | | 
| | INPUT 
| 14 © CARRY 

CyL9958 
RESET 0 
“LYL $ input 


LOADING RULES FOR C,L9960 


Driving Device At Vec of 
|  Cyul9959 3.3 to 5.5V 2 CuL9960 inputs 
CuL9958 3.3 to 5.5V 1 CuL9960 plus 1 CuL9958 
| Count Input 
| Industrial Range Milliwatt RTL 3.6 V +10% 1 CuL9960 
Industrial Range RTL 3.6 +10% 6 CuL9960 
| Industrial Range DTuLl 4.5 V Min. 1 CuL9960 
6K Family 
Industrial Range DTyL 4.5 V Min. 3 CuL9960 
2K Family 
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CyuL9989 


4-BIT BINARY COUNTER 


COUNTING MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The CuL9989 is a Ripple Counter using 8421 binary weighted count sequence 
consisting of four cascaded binary triggered flip-flops. Provision is made for clearing and pre-setting any one 
of the possible binary states. The monolithic structure employs only resistors and transistors and is manu- 
factured with Fairchild Planar* Epitaxial process to assure maximum performance and reliability. 


The CuL9989 counter is designed to operate in the O°C to 75°C temperature range with nominal power 
supply voltage of 3.6 to 5.5 volts. 


The CuL9989 is available in the hermetically sealed 14 pin Dual In-Line ceramic package (TO-116), and in 
the 8 pin modified TO-5 metal can (TO-99). 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Storage Temperature —55°C to +150°C 


Voltage at pin 7 (0°C to +75°C) (T0-99) +6.0V 
Count Input Pin Voltage +4.0V, —2.0V 
Reset Input Pin Voltage +4.0V, —2.0V 
Current into Each Output Terminal +5.0 mA 


ELECTRICAL CHARACTERISTICS (0 - 75°C Free Air Temperature unless otherwise stated) 
PARAMETER 


Supply Voltage—V.- 
Power Dissipation 
Power Dissipation 


See Loading Rules 
Vec = 5.5 Volts, 25°C 
Voc = 4.0 Volts, 25°C 


Count Input—Low—V,, . 75°C 

| Count Input—High—V) 4. 25°C 

| Count Input Current 25°C, Vince = 1.2 Volts 
Count Input Pulse Width—High 25°C 
Count Input Slope—Positive Going 25°C 


Max. Freq. of Input Count Pulses Z,,Z,, Z,, One Standard Load 

Z,, Two Standard Loads 

75°C 

25°C 

25°C, Vig = 1.2 Volts 

Z,,Z,,Z,, One Standard Load 

Z,, Two Standard Loads, Voc = 5.5 Volts 
Vec = 5.5 Volts, Io, = 0.4 mA Load 
Veco = 3.5 Volts, Io,, = —0.7 mA 

Vec = 4.0 Volts, Z,, Z,,Z, One 

Standard Load, Z,Two Standard Loads 25°C 


Reset Input—Low—V,, , 

; Reset Input—High—V,.., 

| Reset Input Current 

| Reset Input Pulse Width—High 


1.45 2.30 | mA 
220 ns 


Output—Low—V,, 
Output—High—V,,, 

Max. Delay From Count Input 
To Z, Output 
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MIN. TYP. MAX. | UNITS CONDITIONS 


PHYSICAL DIMENSIONS 
(TO-99) 


NOTES. Dimensions as per latest JS-10 committee 
Alf dimensions in inches. 
Leads are gold-plated kovar. 
Package weight is0.95 grams 


(PRODUCT CODE U5B998979X) 


TYPICAL DUAL IN-LINE PACKAGE 
(TO-116) 


bee} 200 MAX. 
020 MIN, rom 


125 TYP. is yi 
| 


.030 
110 


fo—.350 MAK.—=+—-NOTE 1 


NoTE 2 — i 1 
i. 280} 
MAX, t 
NOTES: 
1 Leads are intended tor insertion in hole rows on 300"'centers They are 
PUrpOSely Shipped with ‘positive’ ( 350) misahgrmert to facritate insertion 
2 Board drilling dimensions should equat your practice for a conventional 020 
inch diameter lead 


(PRODUCT CODE U6A998979X) 


*Planar is a patented Fairchild process. 


-AIRCHILMD 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9989 


SCHEMATIC DIAGRAM 


O22 
q 


| 


4 
| 
| 


TABLE OF OUTPUT STATES 
COUNT (H = High, L = Low) 


1 


14 PIN DUAL IN-LINE 


CONNECTION DIAGRAM 
(Top View) 


GND 


0123 4 5 6 7 8 9 1011 12 13 14 15 
Z HLH LH LHL HE AHL HL HL 
Z HAL EH AL EH GL H HLL 
! Z HHH HELL L HHH HELL LEL 
Z, H H HHH HH ALLEL b. “be ek 
| 
| 


The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 


To preset an arbitrary count: 


1. Reset to count 0 and then return the reset pin to a low level. 


RESET /PRESET 


RESET 


| | | | | 
ie 15k 3800 1.2k : 12k 800 | 1.2k 1.2k 800 1.2k : 12k 800 1.2k 800 800 


TO-99 CONNECTION DIAGRAM 


(Top View) 


INPUT/OUTPUT WAVEFORM 


N 
fe 2) 
arenas Heer 


| 
| LOGIC DIAGRAM 


| 2. Ground (below 0.45 V) the appropriate outputs. | 


4-106 


FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS Cy.L9989 


| 
TYPICAL ELECTRICAL CHARACTERISTICS 
POWER SUPPLY CURRENT OUTPUT VOLTAGE—LOW OUTPUT VOLTAGE—HIGH 
VERSUS SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE VERSUS TEMPERATURE 
60 : 1 
| ‘hs n Vec2 3.5 V 
< 5 a lon = 70.7 mA 
i S > 
5 50 one - 
w 3 S 
3 io : 
Zz 40 =. 5 
s 3 $ 
= 30 >. roy 
is i E 
20 fk ei yt ih ty | Lee eae ee reat eee eeEeEe ee | 
35 40 45 50 55 N35 40 45 5.0 55 
Voc SUPPLY VOLTAGE —VOLTS Vee SUPPLY VOLTAGE ~VOLTS AMBIENT TEMPERATURE —°C 
OUTPUT CHARACTERISTICS COUNT INPUT RESET INPUT 
(OUTPUT LOW) CHARACTERISTIC CHARACTERISTIC 
*p 02 04 06 08 LDL? 14 16 18 2.0 
lout - SINKING CURRENT - MA Vinq 7 INPUT VOLTAGE - V Vin ~ INPUT VOLTAGE - V 
PROPAGATION DELAY—t,. COUNT PULSE WIDTH RESET PULSE WIDTH 
VERSUS SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE 
: 4 : 
i : g eo 
3 +—}-— 
see Bed See: Fae Zl, 22 & 24~1STD. LOAD 
(Zi, 22 & Z4~T STD. LOAD 78 ~2 STD. LOADS 
35 4.0 45 50 55 935 40 45 50 55 35 4.0 45 5.0 55 
Vec~ SUPPLY VOLTAGE —VOLTS Veg~ SUPPLY VOLTAGE ~VOLTS Vec- SUPPLY VOLTAGE ~VOLTS 


4-101 


FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS C,y.L9989 


: 
| 
| 
| 


DRIVING DEVICE 


CuL9989 
aay 
Z; 
CuL9989 
Ae ioe 
Z; 
CuL9989 
ype oe SP 
Z, 
industrial Range 
Milliwatt RTL 


Industrial Range 
RTL 


Industrial Range 
DTL 6K Family 


One Standard Load, worst case, is defined for testing 
purposes as shown in the figure below. 


16 pF 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


LOADING RULES 
CAN DRIVE 


Open 
1 Standard Load 


1 Standard Load 
2 Standard Loads 


2 Standard Loads 
4 Standard Loads 


1CzL9989 Count 
6 CuL9989 Count 
1 CuL9989 Reset 


1 CzL9989 Count 
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AT Voc RANGE OF 


3.6 to 5.5 Valts 


5.0 to 5.5 Volts 
3.6 to 3.96 Volts 
3.6 to 3.96 Volts 


4.0 to 5.5 Volts 
4.5 ta 5.5 Volts 
| 


The following are defined as One Standard Load: 


| 
CzL9989 Count Input 
CuL9958 Count Input | 
CzL9959 Data Input 
CuL9960 Data Input 
LP-RTL GATE INPUT 


9997 FOUR BIT SHIFT REGISTER 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUIT 


OPERATING TEMPERATURE RANGE O°C TO 70°C 


GENERAL DESCRIPTION — The Micrologic® Integrated Circuit Four-Bit Shift Register is a fully integrated, 
monolithic digital circuit which is manufactured using the patented Fairchild Planar* epitaxial process. 


THE 9997 FOUR-BIT SHIFT REGISTER consists of four series connected Flip-Flops and the cireuitry required 
for triggering and resetting the Flip-Flops. Each Flip-Flop has a common reset input, a parallel (asynchronous) 
input, data input, and a non-inverted, buffered output which receives power from a separate voltage supply 


(Voc/) that is common to all outputs. 


The separate voltage supply (V.-/) is independent of the V.. terminal, i.e., the circuit will operate with 


Voc = 5.5V and Voc/ = 3.3V or Veg = 3.3V and Voc/ = 5.5V, ete. 


Typical applications include: Serial shifting, parallel shifting (static storage register), serial input-parallel 


output, parallel input-serial output, and shift counters. 


FEATURES 


@ SERIAL OPERATION WITH PARALLEL ENTRY TO ALL BITS 
ASYNCHRONOUS GANGED RESET CAPABILITY 
WIDE V., RANGE — COMPATIBLE OPERATION WITH SEVERAL LOGIC FAMILIES 


OUTPUTS CAN BE GATED 
SINGLE LINE SERIAL INPUT 


PARALLEL OPERATIONS 
e CAN DRIVE 40 CCSL UNIT LOADS 


ELECTRICAL CHARACTERISTICS 
Operating Voltage Range 
Minimum Shifting Rate 
Typical Shifting Rate 
Maximum Power Dissipation (Vo¢/ = V¢-) 
Maximum Power Dissipation (V../ = open) 


NORMAL OPERATION 


HANDLES BLOCKS OF FOUR BITS OF DATA COMMON TO MANY PARALLEL/SERIAL AND SERIAL/ 


3.3 to 5.5 Volts 

D.C. to 5.0 MHz 

D.C. to 7.0 MHz 
380 mW 
260 mW 


TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC TO—116) 


4 MAX. 


NOTES: 
1 Leads are intended for insertion in hole rows on 300" centers. They are 
purposely shipped witht ‘positive’ {350} misalignment to facilitate insertion 


2. Board-drilling dimensions should equal your practice for a conventional 020 
inch diameter jead. 


a 
425 oe i j-—.380 wax.—et—NOTE i 
ie = qd] | 
110 | 
a 
NOTE 2 —_ | 
1. -280__| | 
| 


PURCHASING INFORMATION: 
To order this device specify U6A999729X. 


SERIAL SHIFTING — A high to low voltage transition at the trigger input (T) initiates the following simultaneous state transfers: D->Q,, Q,-Q,, Q,-+Q;, and 


Q;-—Q,. 


RESET AND PARALLEL ENTRY —A high voltage level at the reset input (R) overrides all other inputs and causes all four Flip-Flops to be reset such that 
the Q,, Q,, Q,, and Q, outputs assume a high voltage level and remain high after removal of the reset signal. After removal of the reset signal, a high 
voltage level at a set input (S, through S,) will cause each Flip-Flop to be set such that its corresponding output (Q, through Q,) will be at a low voltage 
level. No change of state will occur if a set input is at a low signal level. 
Note that since the buffered outputs receive power from a separate voltage supply they can be gated (or enabled) by gating the voltage applied to Pin 13. This 
feature is useful from a logical viewpoint, as well as a power conservation consideration. The gated emitter-follower circuit shown on the back of this sheet is 


recommended. 
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SEMICONDUCTO 


* Planar is a patented Fairchild process. 
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9997 FOUR BIT SHIFT REGISTER 


i 


BLOCK DIAGRAM 


FOUR BIT SHIFT REGISTER ( PRODUCT CODE 9997 ) BLOCK DIAGRAM 


PIN 


FUNCTION 


TYPICAL TIMING DIAGRAM 


SYMBOL 


OE eueeres SS x CREPES peer 
- 


se ee 2 es ee oe 


RESET/=~ SERIAL SHIFTING ca 


t 
v 
1 
io 
1 
V 


i aaa 
[SERIAL ENTRY 
SERIAL SHIFTING 


RESET —>4 
a ae pe PARALLEL ENTRY 


SERIAL SHIFT REGISTER WITH GATED OUTPUTS. 


TIMING DIAGRAM 


cp LS LS LS LS LSP LS LS 1. 

DATA__/ VSCOM 

ENABLE SC<;«7T«~ RH YT 
Q7 ee DAT 


a Be fs 


GATED EMITTER FOLLOWER 


MODULO 8 SHIFT REGISTER COUNTER 


TIMING DIAGRAM 


ig (a i a ef a GK iE 


(Shifting Rate Test Circuit) 


SS 


a A tS A PTE TER ESNEESRASSNSP NAPA A sh rer i en esses ro ere nut steep se RSP pt er tif Oh tw aheanerrwu 


MuL9030 


8-BIT MEMORY CELL 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The MuL 9030 is a Planar* epitaxial integrated 8-bit (non- 
destructive readout) memory cell consisting of four 2-bit words. The cell is addressable 
by word. It is permissible to write into one word while reading another. The same 
information may also be written in two words simultaneously. The 'Write"’ time for a 


cell is 45 nanoseconds maximum and the ''Read" delay is 25 nanoseconds. 


The element is fully compatible with Fairchild CTyuL Circuits. The "Read" and "Data" " 


inputs are the equivalent of 1.5 CTL gate loads, andthe ''Write” inputs, 3 CTyL gate 
loads. The outputs can drive 3 CT uL gate loads. 


For applications where faster ''Readout'' speed is essential, the users are encouraged 


to investigate the properties of the CT .L 968 Integrated Dual Latch. 


*Planar is a Patented Fairchild Process. 


LOGIC DIAGRAM AND PIN ARRANGEMENTS 


Dj, Dz: DATA INPUTS 

Ri, Ro R3, Rg: READ INPUTS 
W1, Wo, W3, Wg: WRITE INPUTS 
0}, Op: OR-ABLE OUTPUTS 


Vcc = PIN 12 
GND = PIN 5 
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TYPICAL DUAL IN-LINE PACKAGE 


© 350 MAX, pe» 
i | 


me 020 MIN. 


150 _ 4 
Nee 


NOTES: 
1. Leads are 3 modified hexagen in crass section. Board-drilling 
dimensions should equal your practice for a conventional 
926 inch diameter iead. 


2. Max. envelope for zi! planned sackagos cf this design family 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD MEMORY MICROLOGIC®INTEGRATED CIRCUITS MuL9030 


D.C. TESTS (Va, = 4.5V, T = 25°C) 


LIMITS EQUIV 
DESCRIPTION TEST CONDITIONS MIN MAX UNITS CTuLLOAD 
| Read Input Current. ....... Trdg I, 71 sees aN Vo Vas V4 =25¥ _ 4.4  BeR ea. 1.6 Baal Tr 
Data Input Current lL L3 Vas Vi3 = 2.5V 4.4 mA ea. 1.5 | 
Write Input Current Ip, Iy, Lo: hi Ve; Vo, Vio» Via = 2.5V 8.8 mA ea. 3 
Output Voltage V,, V. I, ,, = -10 mA 2.35 V 
(High State) eu Oca 
Output Voltage V., V I, l,=-1mA -0.36 Vv 
(Low State) 6 14 6 14 
Output Leakage Ig, Is Ves V4 =4V 5 pA 
| Output Capacitance Ces C, 4 Ve; Vv, 47 0 
Boonton Bridge 8 pF 


INPUT LEVEL: Maximum permissible “low” level = 0.8 V. Maximum required "high" level: 1.25 V. 


RECOMMENDED OPERATING CONDITIONS: 
The above test specifications characterize the terminal properties of the circuit under one set of conditions, They in no way limit 
the circuit to be used under different conditions where certain advantages may be achieved. In general, excessive heat generated inthe 


circuit presents the largest factor in degrading the performance of the circuit. For noise immunity greater than 0.5 V and operating 


speed within 20% of 25°C speed, junction temperature must be kept within 0-125°C. The circuit dissipates 350 mW with Vo c* 4.5V +10% 
and full load. (F/O = 3 CTyuL Gates. ) 
Maximum thermal resistances of the package from junction to air are: 

100°C/W in still air 65°C/W_ with 200 feet/min air flow 50°C/W__ with 400 feet/min air flow 


For example, the circuit may be operated instillair at T, = 90°C with V., = 4.5V +10%. Higher ambient temperatures are possible 


A cc 
in moving air, as can be calculated from the data above. 
The outputs of the My. L 9030 may be "OR-ed" with the outputs of different words. Each output terminal represents 8pF capacitance 
and 5 yA leakage current. The limit on OR-tying outputs is the degradation of switching speed that theuser can tolerate due to added 


capacitance. 


Fan-out of the Mu. L 9030 can he increased to 15 with only a slight increase in delay by buffering with the CT pL 965. 


SWITCHING TIME: 
Load Resistance: 1k to -2V—— Load Capacitance: 10pF probe and jig capacitance — Input waveform rise and fall time: 6 ns 


These tests are for correlations oniy. While t, through t, do not change with varied loads, te , tes and ty may differ under different 


1 4 


output loading conditions. 


SWITCHING TIME: 


to: 10 ns MIN. WRITE 
tz: 10 ns MIN. 


1.8V 
ty: 25 ns MIN. 
| 


ty: 10 ns MIN. 


ae ‘ os me a) 
te: 25 ns MAX, eal ba P 
tg: 25 ns MAX. pee 
{ 
tz: 25 ns MIN. 50% 50% 
READ 1 
NOTE: 
1) DOTTED LINES REPRESENT CELL GND. LEVEL 
STORING “LOW” LEVEL. QUT rd ae a 


2) ty REPRESENTS TIME INTERVAL 
BETWEEN READ PULSES FOR t 
ERROR~FREE READOUT. ; 
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SPECIAL CIRCUITS COMING SOON 


4-134 


Type Function Type Function 
CTL9852 Dual NOR Gate CTL9871 Quad 2 Input AND Gates, W/OR Tied Pairs 
CTL9853 Triple AND Gate CTL9872 Same as 9866 but without 2K Load or Input 
CTL9854 Dual 4-Input AND Gate Resistors 
CTL9855 8-Input AND Gate CTL MSI 1 Out of 8 Decoder 
CTL9856 Dual Buffer CTL MSI 4 Bit Comparator 
CTL9864 Dual 3 & Single Input AND Gate CTL MSI 4 Bit Multiplexer 
CTL9865 Quad Single Input AND Gate CTL MSI 4 Bit Latch 
CTL9866 Quad 2 Input AND Gates, One Pair W/OR Tie CTL MSI Dual Full Adder 
CTL Il 
The first CTL II circuits to be announced will be pin-for-pin replace- 1 4 1 u 
ments for the present CTL gates, buffer and inverter. The gates will : : ’ Fe 
be 3 nsec max, and buffer and inverter will be 8 nsec max. The 
circuits are as follows: 3 2 Yee 3 2 Vee 
9852 Dual NOR gate , re ' a 
9853 Triple AND gate - 
9854 Dual four-input AND gate ow 5 » CHD 5 10 
9855 Eight-input AND gate 
9856 Dual buffer 6 9 6 3 
9864 Dual three-and single-input AND gate ; : : 
9865 Quad single-input AND gate , 
9866 Quad two-input AND gates, one pair with OR-tie 
9871 Quad two-input AND gates, with OR-tied pairs 9865 $866 
9872 Same as 9866 but without 2K load or input resistors 
1 it 1 1€ I if 
2 B 2 B 2 B 
3 2 Nee 3 12 Vc 3 12 Veo 
4 I] Hee ‘ I fe 4 iv 
GND S 10 GND 5 w GND 5 10 
6 9 6 g 6 g 
? 8 7 & ? & 
9852 9853 9871 
1 ty i u 
2 B 2 B CTL MSI 
: a : st Following the above CTL II will be CTL MSI. The first six CTL circuits 
io = will be: 
‘ HW Ve ‘ Ye 1 out of 8 Decoder 
4 Bit Comparator 
= =e + omy . 4 Bit Multiplexer 
6 8 6 4 4 Bit Latch 
Dual Full-Adder 
7 8 7 2 4 Bit Shift Register 
9854 9855 
1 “ 1 at 
2 3 2 uv 
3 Vee 3 12 Yoo 
4 Ul Ve 4 VU Vee 
GNO 5 10 GND 5 10 
6 9 6 9 
7 8 7 & 
9856 . 9864 


ae oe 


HYBRID CIRCUITS NUMERICAL INDEX 


$H2001 : 
$H2002 5-7 

$H2002-P 5-11 
$H2100 


SH2101 
SH3000 5-23 
SH3001 5-25 
$H3002 


SH3005 
SH3200 5-33 
$H3201 5-35 


HYBRID CROSS REFERENCE 


Analog Analog 
Title DIL Amplifiers Switches Regulators 
TO -5 


$H2001 High-Voltage, High- 
Current Driver F/P 
$H2002 DTwL High Power TO -5 
Driver F/P 
$H2002-P DTul High Power DIP 


Driver in plastic 
Dual-in-Line Pack 


S$H2100 High-Current Driver TO-5 
F/P 
$H2101 High-Voltage Driver TO-5 
F/P 
SH3000 High Impedance, Wideband TO -5 
DC Amplifier F/P 
SH3001 “Analog Switch TO-5 
SH3002 SPDT Analog Switch 10-5 
$H3005 High Impedance TO -5 
Differential Comparator F/P 
$H3200 Adjustable Positive TO-5 
DC Voltage Regulator 
$H3201 Adjustable Negative TO-5 


DC Voltage Regulator 


F/P = FLAT PACK 
DIP = Dual-In-Line PACKAGE 


SH2001 


HIGH-VOLTAGE, HIGH-CURRENT DRIVER 


FAIRCHILD HYBRID CIRCUITS 


e INPUTS CCSL COMPATIBLE 

e USE FOR CORE, CABLE, AND LAMP DRIVER 

e HIGH CURRENT CAPABILITY . . . 250 mA SINKING CURRENT AT 0.5 VOLT 

¢ HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LVcco 

o LOGIC FLEXIBILITY........ 4 INPUT NAND WITH INHIBIT (NOR) INPUT 
e HIGH SPEED .......... - toy ==70 ns (IYP)--t,, = 110 ns (TYP) 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 
Voltage Applied to Pin 8 
Voltage Applied to Pin 10 
Operating Power 
Operating Temperature 
Storage Temperature 
input Reverse Current 
Current on Pin 8 


LOGIC SYMBOLS AND FUNCTIONS 


Vec [-- 10 8 


PWM 


9 ° 
_— 


GNDL__s 


+40 Volts 

8 Volts 

800 mW 

(See Part Nos.) 
—65°C to +150°C 
1 mA 

1 Amp 


8 = 1-2-3-4+9 POSITIVE 
(NAND LOGIC) 
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PHYSICAL DIMENSIONS 
TO-100 
(10 pin package) 


370 


f— 33577] 


.230 Ls ara 
io 115 TP 


i i re 
1 t 
It 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


PART NO. —55°C TO +-125°C HAG-20011XX 
O°C TO + 70°C HAG 20019XX 


| 

or 040 > 
ee ice 
| 

| 

| 

| 

| 

| 


BG - PACKAGE 
TOP VIEW 


260 | 265 260! 
235 PY (240 Pt 035 


ir 
a! 


PART NO. —55°C TO +125°C HBG-20011XX 
0°C TO + 70°C HBG 20019XX 


ee 
FAIRCHILD 


ee eee eee 
SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUITS SH-2001 


GUARANTEED TEST SEQUENCE SH-2001 
LTPD LIMIT 

TEST NO. GROUP PIN 1 PIN 2 PIN3 PIN4 PINS PIN6 PIN 7 PINS PINS PINIO SENSE MIN. MAX. 
1 A Vn Vin Vin Vin GND GND lou Veer Vg Vou 
2 A Vin GND GND lout Vie Veer V3 Vor 
3 A Viv GND lo Veet Vv, Vot2 
4 A Viv GND low. Veet V, Vou2 
5 A Viv GND lowe Veet V, Vou2 
6 A Vin GND lowe Veer V, Vow2 
7 A GND GND lowe Vin Veer V, Vou2 
8 B Vp GND GND GND GND Vecu I, Ip 
9 B GND Vp GND GND GND Vecu LL Ip 
10 B GND GND Vp GND GND Vecu I, Ip 
ll B GND GND GND Vp GND Vocu I, Ip 
12 B GND Ve Vecu I, Ip 
13 C Vv; Vp Vp Vp — GND Vocu iF —I, 
14 C Ve V; Vp Vp GND Vocu LL —I; 
15 C Vp Vp V; Vp GND Vocu I, —I; 
16 C Vp Vp Vp V, GND Vecu I, —I; 
17 C GND GND V, Vocu I, —l|, 
18 D GND GND Vee V, Vou 
19 E GND GND GND Vox Vee I, lox 
20 F GND GND Vpp lio lopH 
21 F GND GND Vax lo MAX 
22* F GND Vp ton 
23* F GND Vop tore 

*See Test Conditions and Definitions on Page 3 
FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 
UNITS —55°C +25°C +125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FORCING FUNCTIONS (Temperature Range 0°C to +-70°C) 


UNITS o°c +25°C +70°C 

Veet Volts 5.00 5.00 5.00 
Vecu Volts 5.00 5.00 5.00 
Vpp Volts 5.00 

Vax Volts 8.00 

Viv Volts 1.20 1.10 .950 
Vin Volts 2.00 1.90 1.80 
Vp Volts 4.00 4.00 4.00 
VE Volts 0.45 0.45 0.50 
lou Milliamps 250 250 250 
lowe Milliamps 8.0 8.0 7.5 
Vox Volts 40.0 40.0 40.0 


TEST LIMITS (Temperature Range —55°C to +-125°C) 


FAIRCHILD HYBRID CIRCUITS SH-2001 


+125°C 


Nour . Volts 

| Voz Volts 

| Vag Volts 

| Ip Microamp 
—I, Milliamp 

| lox Microamp 
lopH Milliamp 
IMAx Milliamp 
ton Nanosec. 
torr Nanosec. 


2.20 


1.60 


2.00 


1.80 


Vou; Volts 
Vou Volts 
Vou Volts 
In Microamp 
| oie Milliamp 
lox Microamp 
Ibo Milliamp 
| bax Milliamp 
ton Nanosec. 
torr Nanosec. 


2.05 


0.45 
0.45 


1.40 


1.95 


0.45 
0.45 


5.0 
1.40 
5.0 
30.6 
34.0 
200 
260 


1.85 


0.5 
0.5 


10.0 
1.35 
200 


TYPICAL SWITCHING TIMES 


TIME ns 


FREQ. = 1Mc 


P.W. = 500 ns 


SWITCHING TIME TEST CONDITIONS 


PIN 5, PIN 7 GND 


PIN 10 = Vcc = 5V 


o 40V 


40V OUTPUT 


O OUTPUT 


C ~ 10 pf = WIRING 


CAP. 


| FAIRCHILD HYBRID CIRCUITS SH-2001 | 


APPLICATIONS 
LAMP DRIVER— 
INPUTS FROM 3 - #327 BULBS 
DECADE 
COUNTER, 
ETC. 


LAMP TEST +28 V DC 


LATCHING RELAY— 


UNLATCH 


i 
INPUTS | $ 


LATCH INPUT 69 +28 V DC BE we 


Relay will uniatch if any input (1, 2, 3) goes low. 


I 


DTzL INTERFACE DRIVER— 


OUTPUT 
Ri (Logic levels selected 
by Vcc) 
= Vcc 
RL 2 1602 at Vec = 40 VOLTS 
RL 2 802 at Vcc = 20 VOLTS 


HIGH-CURRENT LINE TRANSMITTER— 


INVERTING OUTPUT 


INPUTS 502 CABLE 


502 


Vcc 
NON-INVERTING INPUT (UP TO +12 V) 


NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 


SE eT 
FAIRCHILD 


ee ee eee 
SEMICONDUCTOR 
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SH2002 
DTwL HIGH POWER DRIVER 


FAIRCHILD HYBRID CIRCUITS 


e LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 
e HIGH CURRENT CAPABILITY . . . UP TO 150 mA 

e HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LVG,5 

e INPUT COMPATIBLE WITH CCSL PRODUCTS 

e FULL —55°C TO +-125°C TEMPERATURE OPERATION 

© APPLICATIONS INCLUDE CABLE AND LAMP DRIVER 


PHYSICAL DIMENSIONS 


TO-100 
(10 pin package) 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Voltage Applied to Pin 10 (continuous) +8.0 Volts 
Input Reverse Current 1.0 mA { 
Voltage Applied to Pin 8 (continuous) +40 Volts | 
Veltage Applied to Pin 10 (pulsed < 1 second) +12 Volts 
Storage Temperature —65°C to +150°C | 
Operating Temperature . (See Part Nos.) i 
Power Dissipation (Derate Linearly to +175°C) 800 mW | 
| 
| 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


HAG20021XX (—55°C TO +125°C) 
HAG20029XX (0°C TO +70°C) 


LOGIC SYMBOLS AND FUNCTIONS 
BG - PACKAGE 
TOP VIEW 


NOTES: All dimensions in inches 
Alternate marking of dot in upper left hand corner is 
also acceptable 
Package weight is approximately 0.7 gram 


8 
Voc | 
9 I 
| | 33—-| rorwew  |--323 
.0060 
é ‘ 
7 
(067 


{0035 | 
a ee 

|-— 388 090 | 

' 


6 
GND 
= 5 
Nee Sees ee he tee et | 
HBG20021XX (—55°C TO +125°C) 
HBG20029XK (0°C TO +70°C) 


hon— 


oS | 
FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C. 


GUARANTEED TEST SEQUENCE SH2002 


LTPD LIMIT 
TESTNO. GROUP PIN1 PIN 2 PIN 3 PIN 4 PIN5 PIN6 PIN 7 PIN 8 PIN PIN1JQ SENSE MIN. MAX. 
1 A Vin Vin Vin Vin GND GND lout Veer V5 Vou 
2 A IL GND GND lou Vit Veer V, Vou 
3 A Vip GND lov Veet Ve Your 
4 A Vin GND low Veer V, Voz 
5 A Vin GND loi Veer V, O12 
6 A Vit GND lot Veer V, Vouz 
7 A GND GND Io, Va. Wa OW Vow 
8 B V, GND GND GND GND Von. ib le 
9 B GND V, GND GND GND Vy 4 lp 
10 B GND GND Vp GND GND Vacs Oly le 
11 B GND GND GND V, GND Veg. iL le 
12 B GND Ve Vow le 
13 c Vy Vp Ve Vp GND rn | ai 
14 c VV Vp Vp GND Nee Jb a 
15 C V, Vp V; Vp GND Vecw ly aii 
16 c V, Vp Ve Vv; GND Voor oy 21, 
17 c GND GND Ve ne » a 
18 D GND GND Vea Ny 
19 E GND GND GND Voy Veg le es 
20 F GND GND Veo ho Gee 
21 F GND GND Vas Iie ne 


FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 


+125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FORCING FUNCTIONS (Temperature Range 0°C to +-70°C) 


UNITS °c +25°C +70°C 
Veet Volts 5.00 5.00 5.00 
Veco Volts 5.00 5.00 5.00 
PD Volts 5.00 
MAX Volts 8.00 
I Volts 1.20 1.10 .950 
Vin Volts 2.00 1.90 1.80 
Vp Volts 4.00 4.00 4.00 
VE Volts 0.45 0.45 0.50 
lou Milliamps 250 250 250 
lowe Milliamps 8.0 8.0 75 
Vox Volts 40.0 40.0 40.0 
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C. : 


TEST LIMITS (Temperature Range —55°C to +125°C) 


—55°C +25°C +125°C 

| UNITS MIN. MAX. MIN. MAX. MIN. MAX. 
1 
| Vor2 Volts 0.45 0.40 0.45 | 
| Vou Volts 2.20 2.00 1.80 
| Ip Microamp 2.0 5.0 

—I|, Milliamp 1.60 1.60 1.50 

lox Microamp 5.0 200 

lop Milliamp 30.6 

IMAx Milliamp 29.6 


TEST LIMITS (Temperature Range 0°C to +-70°C) 


| Vout Volts 0.45 0.45 0.5 
| Voz Volts 0.45 0.45 0.5 
Vou Volts 2.05 1.95 1.85 

| Ip Microamp 5.0 10.0 
| —lr Milliamp 1.40 1.40 1.35 
lox Microamp 5.0 200 


legs Milliamp 30.6 : 
| lias Milliamp 34.0 


TABLE OF LTPD’S (These apply to test sequence page 2) 
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| SWITCHING TIME TEST CONDITIONS 


40V OUTPUT 
PIN 10 = Vcc =5V 

| P | a C= 10pF= WIRING CAP 

3 oem FREQ.= 1MHz 3 

2 | PW. = 500 ns PIN 5, PIN 7 GND 
] 0 i | 

-50°C 25°C 125°C | 
TEMPERATURE 
| 
40V OUTPUT 
INPUT 

| 
| 


FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C. 


APPLICATIONS 


LAMP DRIVER— 


LAMP TEST 
2-NO. 327 BULBS 


INPUTS FROM +28V DC 
DECADE 


COUNTER, 
ETC. 


LATCHING RELAY—OR FAULT LAMP DRIVER 


NO. 330 
LATCH INPUT 2-———o I BULB 
+14V DC 
6 
4 +28VDC 
UNLATCH | 1 
INPUTS |2 


RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA 


Kiva se eee 
ZaBaet eee eeaee 
ped hd NCeN Sek a ceee 
eR. ee 
HSE 

COPCEP PSE PELE 


se - COLLECTOR TO EMITTER VOLTAGE- VOLTS 


on 


°o 


2 
ro) 


Ic-COLLECTOR CURRENT—AMPS 


S= 


35 


ag Ne re | 
H-AIRCHILD 


Ee 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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HIGH CURRENT CAPABILITY . . . UP TO 150 mA 
HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV.,o 

INPUT COMPATIBLE WITH CCSL PRODUCTS 

° APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 
Voltage Applied to Pin 10 (continuous) 
Input Reverse Current 
Voltage Applied to Pin 8 (continuous) 
Voltage Applied to Pin 10 (pulsed < 1 second) 
Storage Temperature 
Operating Temperature 
Power Dissipation (Derate Linearly to +175°C) 


LOGIC SYMBOLS AND FUNCTIONS 


1] 
2 
3 
4 
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SH2002-P 
DTuL HIGH POWER DRIVER 


IN PLASTIC DUAL-IN-LINE PACK 
FAIRCHILD HYBRID CIRCUITS 


LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 


+8.0 Volts 

1.0 mA 

+40 Volts 

+12 Volts 

—65°C to +150°C 
0°C to +70°C 
800 mW 


NOTE: All dimensions in inches 


PHYSICAL DIMENSIONS 


— 375 


NOM. 


310 
= +| ! 


JE 


H6F20029XX (0°C TO +70°C) 


a ae 
FAIRCHILD 
ae 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND !NSTRUMENT CORPORATION 


FAIRCHILD HYBRID CIRCUIT SH2002-P 


GUARANTEED TEST SEQUENCE 
SS 
LTPD LIMIT 


TESTNO. GROUP PIN1 PIN 2 PIN 3 PIN 4 PINS PIN6 PIN 7 PINS PIN 9 PINIO SENSE MIN. MAX. 


A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
C 
C 
C 
C 
C 
D 
E 
F 
F 


FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 


UNITS 0°C +25°C +70°C 

Vices Volts 5.00 5.00 5.00 
pee Volts 5.00 5.00 5.00 
Vin Volts 5.00 

Visa Volts 8.00 

Vin Volts 1.20 1.10 .950 
Vig Volts 2.00 1.90 1.80 
Vp Volts 4.00 4.00 4.00 
V- Volts 0.45 0.45 0.50 
lou Milliamps 150 150 150 
lot Milliamps 8.0 8.0 7.5 
Vey Volts 40.0 40.0 40.0 


| FAIRCHILD HYBRID CIRCUIT SH2002-P 


TEST LIMITS (Temperature Range 0°C to +70°C) 


cj Volts : 

| Vou Volts 0.45 0.45 05 | 
Vou Volts 2.05 1.95 1.85 

Ip Microamp 5.0 10.0 

—l; Milliamp 1.40 1.40 1.35 | 
| lox Microamp 5.0 200 

lop Milliamp 30.6 

IAx Milliamp 34.0 


TABLE OF LTPD’S (These apply to test sequence page 2) 


GROUP o°c +25°C +70°C 
| A 15% 10% 15% | 
| B 10% 15% 
| c 15% 10% 15% 
| D 150% 10% 15% 
| E 10% 15% 


2 eee eee SWITCHING TIME TEST CONDITIONS 
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40Vo 
PIN 10 = Vcc=5V 


© OUTPUT 


C~l0pF = WIRING CAP 


TEMES - ns 


FREQ. = 1MHz 
PW. = 500 ns 


Ty ~ AMBIENT TEMPERATURE - °c 


TYPICAL SWITCHING TIME 
| 
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FAIRCHILD HYBRID CIRCUIT SH2002-P 


APPLICATIONS 


LAMP DRIVER— 


LAMP TEST 
2-NO. 327 BULBS 


INPUTS FROM +28V DC 
DEC 


ADE 
COUNTER, 
ETC. 


LATCHING RELAY—OR FAULT LAMP DRIVER 


NO. 330 
LATCH INPUT °-——o) BULB 


+14V DC 


4 +28VDC 
UNLATCH 
INPUTS 


RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA 


PENT 
PAKS oe 


ae <t 


| Aes 
eS SREP EE 


I¢-COLLECTOR CURRENT~AMPS 


Vcg — COLLECTOR TO EMITTER VOLTAGE-VOLTS 


a 
-AIRCHILD 


eae ee 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SH2100 
HIGH CURRENT DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH2100 Hybrid consists of a Buffer Micrologic® Integrated 


Circuit driving a high-current NPN Planar* Epitaxial Silicon Transistor. 


PHYSICAL DIMENSIONS 
(SIMILAR TO TO-5} 
378 


*Planar is a patented Fairchild process. 

@ 135 mA CURRENT SINK 

e INPUT COMPATIBLE WITH pL, MWpL, OTpL, AND CTpL 
@ OPERATES AT 12V 

e FAN-QUT = 200 pLOGIC LOADS 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Maximum Temperatures 


Storage Temperature -65°C to +150°C 
Operating Temperature -55°C to +125°C 


Maximum Voltages 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 


Leads are gold-plated kovar 


Maximum Voltage Applied to Pin 8 +12 Volts Package weight is 1.22 grams 
Maximum Voltage Applied to Pin 3 +4 Volts 
F PART NO. HXK21001XX -55°C TO +125°C 
Maximum Voltage Applied to Pin 5 Vaso +30 Volts HXK21009XX O°C TO +70°C 
LV +12 Volts 
CEO G- PACKAGE 
Maximum Total Power Dissipation at 25°C Ambient 500 mW TOP VIEW 
O18 
Typical Power Dissipation at 25°C Ambient 65 mW “ 
Maximum Current Applied to Pin 5 500 mA ‘xe 
245 
Maximum Fan-out Bout = 202 +5%) into RTL Micrologic 200 


Pr) 
wes 


Vv, 
| = | FLAT PKG. | | 
i 
| 
if 


| 4 a 
Nn 
| Gn | | i : 
| TOP VIEW | | PART NO. HBG21001XX -55°C TO +125°C 
LOGIC: A=B HBG21009XX O°C TO +70°C 


DC ACCEPTANCE TEST CONDITIONS 


Test Test Test Conditions Test Limits 
No. Title Units Pini Pin2 Pin3 Pin4 Pin5 Pin6é Pin? Pin8 Min. Typ. Max. 


I 
coer 


at 


5 me ON max max CEX 
| 3454 See Switching Time Test Circuit 80 nsec 
5 ty 5 See Switching Time Test Circuit 70 nsec 
SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUITS SH2100 


DC ACCEPTANCE TEST LIMITS 


Symbol* Test Tolerance -55°C 42°C 25°C 42°C +125°C +2°C 


Vac +0.010 V 3.00 V 3.00 V 3.00 V 
Vin + 0.002 V 1.014 V 0.844 V 0.674 V 
Von + 0,002 V 1.014 V 0.815 V 0.674 V 
Vorr + 0,002 V 0.710 V 0.565 V 0.320 V 
VRo +0.01 2 20 2 20 Q 20 Q 
Vout 0.710 V 0.300 V 0.320 V 
. ae +0.01 V 12.0 V 12.0 V 12.0 V 
2In 0.990 mA 0.870 mA 0.940 mA 
logx 0.100 mA 0.218 mA 0.235 mA 


*For definition of the symbols refer to standard Fairchild Micrologic specification. 


TESTS FOR END POINTS GROUP B 1, 2, 3 


10% 25°C 15% -55° & +125°C 


10% 25°C 15% -55 & +125°C 
10% 25°C 15% -55° & +125°C 


NOTE: Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial u Logic Tentative Specifications. 


SWITCHING TIME TEST CIRCUIT 


im 


Input 0.5V 


GND 
pL 903 uL 903 


FULL DRIVE 
EQUIVALENT 


LOAD Output 0.5V 40.5V 


pdl tod 2 


O 
R = 112 INPUT OUTPUT 
For Low Drive C = 300pf SCOPE SCOPE 


NOTE: FULL DRIVE IS EQUIVALENT TO FAN-OUT OF 
200 MICROLOGIC GATES, 
LOW DRIVE IS EQUIVALENT TO FAN-OUT 
OF 40 MICROLOGIC GATES. 
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| FAIRCHILD HYBRID CIRCUITS SH2100 


RULES FOR SELECTING VALUES OF Rout 
(Applicable over -55°C to +125°C.. temperature range. } 


Primary consideration is |to minimize overdrive to driven elements and reduce power drain. 


FANOUT MAXIMUM VS. Rour 


A. MICROLOGIC Elements 


Rouptmin) = 202 25% 


MAXIMUM FAN-OUT INTO MICROLOGIC 


4,000 


out 


Max Fan-out Used 


z 

B. MWiuL Elements 3 

Rout min) = 202 +5% 2 

13 ,000 2 
Rout = 

Max. Fan-out Used 
TYPICAL TYPICAL 
toa: VERSUS TEMPERATURE toa2 VERSUS TEMPERATURE Vin VERSUS 21, 


PROPAGATION DELAY TIME IN nsec 
PROPAGATION DELAY TIME IN nsec 


TEMPERATURE IN °C TEMPERATURE IN °C 


FAIRCHILD HYBRID CIRCUITS SH2100 | 


APPLICATIONS-When driven from standard MICROLOGIC 
Input Loading 


2 when driven 
Factor from Micrologic 


= 6.0 when driven 
from MWuL 


#47 or 


#328 or Equivalent 
LAMP DRIVER 


{ Any relay or 


4 : Solenoid with less 
“O than 250 mA current 


t : drain 


+12VDC VDC = 2 times desired 
Y pulse amplitude 


RELAY DRIVER 
. FD 600 


or Equivalent 


50 & LINE DRIVER 


R can be 752 or 932 for 
cables of these impedances 


CORE MEMORY DRIVER 


502 
+6V 
202 + 5% 
1/2 W 
Clock Input 
CK DRIVER of 
came | 100 uL 926 or 923 
| Elements 
To additional SH 2100 
as needed 


5-18 


SH2101 
HIGH VOLTAGE DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an 
Integrated 4-input Milliwatt RT ,»L Gate driving a High-Voltage Transistor. 


PHYSICAL DIMENSIONS 
100 VOLT OUTPUT-CAN SINK TO 10 mA (SIMILAR TO TO-5) 


INPUT COMPATIBLE WITH pL, MILLIWATT RTuL, DTpL, AND CTpL 

FULL -55°C TO +125°C TEMPERATURE OPERATION 

APPLICATIONS INCLUDE NEON BULB AND GAS READOUT TUBE DRIVER AND HIGH VOLTAGE 
INTERFACING 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) 


50 


Maximum Voltage Applied to Pin 8 (continuous) +8.0 Volts = ll ie ca 
Maximum Voltage Applied to any Input Pin (continuous) + 4.0 Volts sop cecnenntne nnomto 
Maximum Voltage Applied to Pin 6 (continuous) +100 Volts 

_ Maximum Voltage Applied to Pin 8 (pulsed < 1 second) +12 Volts 
Maximum Storage Temperature ~65°C to +150°C 
Maximum Operating Temperature ~55°C to +125°C . 
Maximum Power Dissipation 250 mW we" tai dieting? 


Leads are gold-plated kovar. 
Package weight is 112 prams. 


OPERATING VOLTAGE RANGE 


Vo Cc (Pin 8) = +3.0 210% to 44.0 «10% Volts PART NO. HXK2101TXX 
T=1 FOR -55°C TO +125°C TEMP. RANGE 
Va (Pin 6) < 4100 Volts T=9 FOR O°C TO +70°C TEMP. RANGE 


LOGIC SYMBOL LOAD CHART 


ADDITIONAL PAIRS OF INPUTS 
MAY BE ADDED USING THE MiIL- 


DRIVEN BY N (EQUIV. INPUT LOAD) 
LIWATT RTzL EXPANDER, FOL- 1 


J 
| PIN 7 IS AN EXPANDER INPUT. | 
| 
| 
| MILLIWATT RTuL 
| 


LOWING THE LOADING RULES Oral . 

SHOWN ON THE MILLIWATT RTzL DRIVEN BY NO. OF SH-2101 ALLOWED 

921 DATA SHEET. DTpL GATE 3 MAX WITH NO DTuL FANOUT 

BUFFER p20 MAX WITH NO DTzL FANOUT 
| \1 MAX WITH SPECIFIED DTzlL FANOUT 
pce eB rr as 
GaSe eee se ees 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


5-19 


| FAIRCHILD HYBRID CIRCUIT SH2101 


TEST CONDITIONS TEST LIMITS 
Test Test : - : é : 3 : , . : 
No. Title Units Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Min. Liaise 
1 I, mA Vin Vsor VYsor GND Vor Voc tn 
2 Ip mA Vpgor Vin Vor GND Veot Voc In 
3 I mA Veor Veor Yin GND Vsor Voc tw 
4 I; mA Veor VYsor Ypor GND Vin Voc In | 
5 Ve mv VoFF VYorr VYorr GND Yorr or Voc Vou 
6 I, uA Von GND GND GND GND Vi Vie ae 
7 I, uA GND Vics GND GND GND Vu Vie i 
8 a uA GND GND Vins GND GND Vi ae log 
9 a uA GND GND GND GND Yon Vu Veo a 
10 ti _¢- nsec Pulse in GND GND GND GND Pulse out Voc 200 
11 tie nsec Pulse in GND GND GND GND Pulse out Voc 160 


DC TEST LIMITS +125°C 
3.00 +0.01 3.00 +0.01 3.00 +0.01 
Vor Vv 1.80 +0.01 1.80 +0.01 1.80 +0.01 
Vin mV 970 +2 80542 5903 2 
Von mV 935 +2 750+ 2 §55+2 
VorFF mV 650 +2 450+ 2 260 2 
In pA 125 130 110 
Vu Vv 100 +1 100+1 100+ 1 
Von mV 220 220 320 
lox LA 5 5 40 
lor, mA 10 +0.1 10 + 0.1 10 +0.1 


SYMBOLS AND DEFINITIONS 


Vac Supply Voltage 

Von Minimum threshold voltage which will insure an off output transistor. 

Vin Input voltage used to measure maximum In required to define fan-in. 

Vor Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading. 
Vorr The maximum voltage which may be applied to an input terminal without turning on the transistor. 

lin The current drawn from the Vin supply by one input of a gate with a fan-in of two or more, 

Vou Maximum saturated output voltage when VoFF voltage is applied at all inputs and lo. is supplied to output collector. 

lox Collector leakage current when Von is applied to one input and Vu is applied to output collector. 

lon Output transistor collector current. 

Vay Voltage applied to output collector to measure Tox: 
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SWITCHING TIME TEST CIRCUIT 


FAIRCHILD HYBRID CIRCUIT $H2101_ 


100 ns 


0.2 06.4 0.6 0.8 1.0 12 1.4 1.6 


- 
——| |—-s00 ns 
GROUND UNUSED 
INPUT PINS 
TYPICAL ELECTRICAL CHARACTERISTICS 
FIG. 1 FIG. 2 FIG. 3 
TYPICAL SWITCHING TIMES TYPICAL INPUT CHARACTERISTICS TYPICAL POWER DISSIPATION 
VS. Vcc (FOR OPEN OUTPUT) 
8.0 
ar 
on 
E 
300 ns Ly 8.0 
S | 
3 =z 
+ 200 ns = 
: S 
o 
= 
2 


Ta 7 AMBIENT TEMP - oc 


NOTE: This curve will apply as Voc is increased from 


3¥V to 5V with small decrease in tw for same V. 
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IN’ 


25°C 
“55°C 


| OF vi 
125°C 


FAIRCHILD HYBRID CIRCUIT SH2101 


TYPICAL APPLICATION 


$H2101 NIXIE 


10K 


Voc 


SSS SSeS 


INPUTS TO OTHER SH2101 DRIVERS 


— ® i 
- NIXIE“? — Registered Trade Mark Burroughs Corp 


+90 V 
100K 


INPUTS 


NEON GLOW LAMP DRIVER 


NOTE: LAMP LIGHTS ONLY 
WHEN ALL INPUTS ARE LOW 


+24V 


OUTPUT 


INPUTS 


INTERFACE GATE — 
MICROLOGIC TO 24 VOLT LOGIC 


NOTE: FOR 12 VOLT CIRCUITS — 
USE 1.2K RESISTOR AND +12 VOLT SUPPLY 
FOR DTuL AND TTL CIRCUITS 
USE 2K RESISTOR AND +5 VOLT SUPPLY 
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SH3000 
HIGH IMPEDANCE, WIDEBAND DC AMPLIFIER 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 3000 Hybrid consists of a pair of high-gain, matched PHYSICAL DIMENSIONS 


TO-100 
(10 pin package) 


transistors connected as emitter-followers at the inputs of a uA 702A operational amplifier. 


FEATURES 
@ 5 MO TYPICAL INPUT IMPEDANCE 
© 0.3 pA TYPICAL INPUT BIAS CURRENT 
e@ DC TO 30 MHz USEFUL BANDWIDTH 
e@ LATCH-UP PROTECTED 
@ —55°C TO +125°C TEMPERATURE RANGE 


10 LEADS 
.019 
‘016 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Total Supply Voltage Between V* and V_ Terminals 21 Volts | 
| 
| 


Peak Load Current 50 mA 

Input Voltage +0.5 V to -6.0 V 

Differential Input Voltage +5 Volts 

Internal Power Dissipation (Note 1) 300 mW 

Operating Temperature Range ~55°C to +125°C NOTES [eads are god plated sovar 
Storage Temperature Range -65°C to +150°C Package weight is 1.32 grams 
Lead Temperature (Soldering, 60 seconds) 300°C | PART NO. HAG30001XX: 


—55°C TO +125°C 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


Vt 


LO 
crounp {1 9) ouTPUT 


3.4k 8 


INVERTING ite 


COMPENSATION 


(s) LAG FREQUENCY 
COMPENSATION 


EMITTER 1 


NON-INVERTING 4 0 
INPUT 


INPUT 


Note: Pin 5 connected to case. 


INVERTING ; 
| weut (2) (7) ne. | 
RON-INVERTING YN 


CONNECTION DIAGRAM 
(TOP VIEW} 


NOTE 1: Rating applies for case temperatures to +125°C; derate linearity at 5.6mW/°C for ambient temperatures above +125°C, 


Sis 
FAIRCHILD 


SEMICONDUCTOR 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000 | 


ELECTRICAL CHARACTERISTICS (Ty = 425°C, Vv’ = 12 V, V = -6.0V, Re , > R 
Parameter Conditions 
Input Offset Voltage R, <20k 
Input Offset Current 
Input Bias Current 
Input Resistance 
Input Voltage Range 
Common Mode Rejection Ratio Rg <20 k, f <1kHz 
Voltage Gain 
Output Voltage Swing Ro > 100k 
Supply Voltage Rejection Ratio 
Power Consumption 
The following Specifications apply for -55°C < +125°C: 
Input Offset Voltage Rg < 20k 
Voltage Gain 
Input Offset Current Ty = +125°C 
Input Offset Current Ty = -55°C 
Input Bias Current T Ges ~55°C 


Average Temperature Coefficient 
of Input Offset Voltage 


E2 


Min. 


1.0 
-3.5 
70 
1400 
+5.0 


1000 


= 200 k unless otherwise noted) 


Typ. Max. 
2.0 6.0 
35 100 
300 750 
5.0 

0 
80 

2600 

+5.3 
75 
70 120 

7.5 

100 

200 

1.0 
7.5 


Units 


uVv/°C 


TYPICAL PERFORMANCE CURVES 


INPUT BIAS CURRENT INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF 


AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


+ 


i Hi vee 


INPUT BIAS CURRENT - pA 


INPUT OFFSET CURRENT - nA 


TEMPERATURE - °C TEMPERATURE - °C 


FREQUENCY RESPONSE 


FOR VARIOUS CLOSED-LOOP FREQUENCY COMPENSATION 
GAINS CIRCUIT 


VOLTAGE GAIN - dB 


FREQUENCY - MHz 


INPUT RESISTANCE - MQ 


QUTPUT VOLTAGE - VOLTS 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


62 k + M% RESISTOR 
FROM PIN2 105, R= o FROM PINZ 
AND PIN6 105 TO PIN 5, AND PIN 


+20 +60 +00 +140 
TEMPERATURE - °C 


VOLTAGE TRANSFER 


CHARACTERISTIC 


610 PINS 


«ol tL [| 


5.9-4.0 3.0-2.0 -1.0 0 1.0 2.0 3.0 4.0 5.0 


INPUT VOLTAGE - mV 


| 
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SH 3001 
ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


INPUTS CCSL COMPATIBLE 
mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS a aaa 
LOW FEED THROUGH SPIKES ON THE OUTPUT (10 pin package) 
TYPICAL t,,-- 145 ns LOADED 

APPLICATIONS - - SCANNING, MULTIPLEXING, A/D CONVERSION, 
4-POLE ST NORMALLY OPEN RELAY OR CHOPPER 


ABSOLUTE MAXIMUM RATINGS 


i 500 | 
Maximum Temperatures IDLERS en an MIN. 
Storage Temperature -65°C to +150°C 016 OM: 
I 
Operating Temperature -55°C to +125°C aed | 


7-115 TP 


7 


Maximum Power Dissipation oF 0. » 
at 25°C Case 500 mW 


at 25°C Ambient 350 mW 


Maximum Voltages and Current 


V,, (Pins 1, 2, 8 & 9) +10V etwas are goldvplatie ROval 

Y ae (Pins 3 & 7) +10V Package weight is 3.02 grams 

vt+ (Pin 10) +11V 

Vv" (Pin 6) -22V PART NO. HAG 30011XX 
LY out 100 mA 

Vewiten (Pin 4) +6V 


1 ee a a A A NR 


Electrical Characteristics on page 2 


CS RTS 
FAIRCHILD 


AT Mae eee 
SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUITS SH3001 


ELECTRICAL CHARACTERISTICS (T A= 25°C, Vv = 10 V, V. = -20 V Unless Otherwise Specified) 


Symbol Characteristic Min. Typ. Max. Units Test Conditions 
lown High Switch Drive Current (On) 0. 4 mA Ty = -55°C to +125°C 
Vow. Low Switch Drive Voltage (Off) 0.6 V T a 25°C 
Vow. Low Switch Drive Voltage (Off) 0.5 V T A= -55°C, +125°C 
Ron Jebaxiiet Channel On Resistance 120 200 Q Toy =0.4mA, I, = 1.0 mA 
Lenn =0.0V 
loFF Channel Off Leakage Current 1.0 nA Vow =0.6V 
lor Channel Off Leakage Current 1.0 pA Vow =0.5V, T, = +125°C 
Vin Analog Peak Signal Input +10 Vv Lin = % T, = -55°C to +125°C 
-Ig Negative Supply Current 4.4 60 mA Tow = 0.4 mA, Tas -55°C to +125°C 
Cin /channel Channel Input Capacitance 3.5 pF Vow =0.0V Vin =0.0V 
Cour Channel Output Capacitance 5.0 pF Vow =0.0V Vout =0.0V 
aes Switch Turn-On Time 145 180 ns See Figures 1 & 2 , 
fa Switch Turn-On Time 230 280 ns See Figures 1 & 3 
tort Switch Turn-Off Time 580 600 ns See Figures 1 & 2 
t off Switch Turn-Of Time 270 300 ns See Figures 1 & 3 


TYPICAL ELECTRICAL CHARACTERISTICS 


CHANNEL "ON" RESISTANCE 
VERSUS TEMPERATURE 


© +5 VOLTS OR -5 VOLTS 


PULSE IN O 


TO SCOPE O 
C =10pFiincluding stray 
= = and scope probe 

Capacitance) 


FIGURE 1 


Roy~CHANNEL ON" RESISTANCE ~ ki 


+10% 


1 — 
r HS t, = ty = 25ns+20% 


ee 
Ty AMBIENT TEMPERATURE ~°C PULSE INPUT 50% 50% 3V 
A — 45V 
CHANNEL OUTPUT 70% 10% 
CHANNEL "ON" RESISTANCE Z ov 
VERSUS V(IN OR OUT) MIN tort >| 
MINUS V6 
FIGURE 2 


+10% 


oe ne ty = ty = 25.1s.+20% 
A 


PULSE INPUT 50% 50% 3V 


Roy CHANNEL, "ON" RESISTANCE ~k.Q 


CHANNEL OUTPUT 
10% hs 
10 14 18 22 26 30 
-Vg VOLTS 
Von on our) min Ye ; 90% : -5V 


FIGURE 3 
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e INPUTS CCSL COMPATIBLE 

e MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS 
e LOW FEED THROUGH SPIKES ON THE OUTPUT 

e TYPICAL t,, — 120 ns 


¢ APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE DT RELAYS, 
MULTIPLEXING OR SCANNING 


ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures 
Storage Temperature 

Operating Temperature 


Maximum Power Dissipation 


at 25°C Case 
at 25°C Ambient 


Maximum Voltages and Current 
V., (Pins 1, 2, 8 & 9) 
Vout (Pins 3 & 7) 
V* (Pin 10) 
V~ (Pin 6) 


line lout 


Vewitch (Pin 4) 


| FiG. 1. 


—65°C to +150°C 
—55°C to +125°C 


SH3002 
SPDT ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


PHYSICAL DIMENSIONS 
{in accordance with JEDEC TO-100) 


335 
-305 


.040 
MAX. 
4) 


| | 


500 mW 
350 mW 


+10V 
+10V 
+11V 
—22V 


100 mA 
+6V PART NO. HAG30021XX 


All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


NORMALLY 
CLOSED | 
| 
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a | 
FAIRCHILD 


Re ee 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD HYBRID CIRCUITS SH3002 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 10 V, V- = —20 V unless otherwise specified) 
SYMBOL CHARACTERISTICS : ; . TEST CONDITIONS 


High Switch Drive Voltage 

High Switch Drive Voltage 

Low Switch Drive Voltage 

SWL Low Switch Drive Voltage 
Ron/ channel Channel “ON” Resistance 


25°C, T, = 125°C 


125°C 
—55°C, T, = 25°C 


Channel “OFF” Leakage Current 
Channel “OFF” Leakage Current 


lore 
loge 


Vin Analog Peak Signal Input loan, = 0, T, = —55°C to +125°C 


Lic Positive Supply Current : Vown = 4.0V, T, = —55°C to +125°C 
Ciny/ Cowie Channel Input Capacitance s Channel Off, V, or V, = 0.0 V 
Channel Output Capacitance Channel Off, V, or V, = 0.0 V 
Switch Turn-on Time (Pin 9) See Figures 2 and 3 
Switch Turn-off Time (Pin 7) See Figures 2 and 3 
Switch Turn-on Time (Pin 9) See Figures 2 and 4 
Switch Turn-off Time (Pin 7) See Figures 2 and 4 
Switch Turn-off Time (Pin 9) : : See Figures 2 and 3 
Switch Turn-on Time (Pin 7) : See Figures 2 and 3 
Switch Turn-off Time (Pin 9) : : See Figures 2 and 4 
Switch Turn-on Time (Pin 7) A ; See Figures 2 and 4 


TYPICAL ELECTRICAL CHARACTERISTICS 


CHANNEL “ON” RESISTANCE 
VERSUS TEMPERATURE 


G 
at 
8 
3 
on 
w 
a 
S Fig. 2. 
z 
= 
5 [= =) 
i aa ees 
a 7 ee ee 
ws 210% tee tt=25 t5ns 
0.01 an p's How = 
-75 -50 -25 0 25 50 75 100 125 | +3V 
T,— AMBIENT TEMPERATURE —*C ieuse 50% 50% 50% 50% trett=25 tSes 
+ OV { 
babel les +5V CHANNEL ar = ov 
el OUTPUT 0% 
CHANNEL 10% PINS 90% 
OUTPUT: ov -5V 
PINS 
CHANNEL “ON” RESISTANCE 
VERSUS Vj7 or & or 9) MIN MINUS V, 
a 
ae 
1 
Wl 
z 
2 
4 
F 3 ls £20% ss 20% tretf=25 t5ns 
2 +3V +3V 
Z te=tf=25 t5ns f 50% 50% 4 
= —_/ + \— ov - ov 
So +, 
' CHANNEL he tone oat 
o OUTPUT | %e 
PIN 7 90% 
ov 
tie?) 14 18 22 26 30 


¥i7 one on 9)min Ye ~ VOLTS 
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SH3005 


HIGH IMPEDANCE DIFFERENTIAL COMPARATOR 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 3005 consists of a pair of high current gain, 


transistors connected as emitter followers at the inputs of a »A710 comparator. 


FEATURES 
e 2MQ INPUT IMPEDANCE 
e 0.8 pA INPUT BIAS CURRENT 
e —55°C TO +125°C TEMPERATURE RANGE 


APPLICATIONS 
e Variable Threshold Schmitt Trigger 
® Pulse Height Discriminator 
® High Noise Immunity Line Receiver 


® Memory Sense Amplifier 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Positive Supply Voltage 
Negative Supply Voltage 
Peak Output Current 
Differential Input Voltage 
Input Voltage 
Internal Power Dissipation 
TO-5 (Note 1) 
Flat Package (Note 2) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 


SCHEMATIC DIAGRAM 


NON-INVERTING 
INPUT 


Notes on page 2 
Electrical Characteristics on page 2 


+14,0 Volts 
-7.0 Volts 
10 mA 
+5.0 Volts 
+ 7,0 Volts 


300 mW 
200 mW 


~55°C to +125°C 
~65°C to +150°C 


300°C 
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matched 


PHYSICAL DIMENSIONS 
( T0-99 ) 


NOTES: Dimensions as per latest J-16 committee 
All dimensions in inches 
Leads are gold-plated kovar 
Package weght is 1.22 grams 


PART NO. HXK30051XxX: -55°C TO +125°C 
PART NO. HXK30059XX: O0°C TO +70°C 


| PHYSICAL DIMENSIONS 


TYPICAL FLAT PACKAGE | 

TOP VIEW } 

| — ° aa | 

' ‘ —_! : i 

5 | 
ie | 

| 


[+-1875-~-=— .265 MAX ——~=1875-+| 


PART NO. HBG30051XxX: -55°C TO +125°C 
PART NO. HBG30059XX: O°C TO +70°C 


SURE Tas NE 
FAIRCHILD 
ieee 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD HYBRID CIRCUIT SH3005 | 


ELECTRICAL CHARACTERISTICS (T, = 25°C, vt = 12.0V, Vv" 


Parameter (see definitions) 


| Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Voltage Gain 
Output Resistance 


Vout = #14, R 


= -6.0 V Unless Otherwise Specified) 


Conditions Min. Typ. Max. Units 
5 < 20k 7.0 mV 
+1.4V 0.3 0.4 pA 
0.8 2.0 pA 

750 1500 

200 


Input Voltage Range Vv" + 5.0 Vv 
Differential Input Voltage Range + 5.0 Vv 
Positive Output Level Vin > 15mvV, 0< I, < 0.5 mA 42.5 +3.2 +4.0 V 
Negative Output Level Vin 2 15 mV -1.0 -0.5 0 Vv 
Output Sink Current Vin > 15 mV, Vie 20 1.6 2.9 mA 
Positive Supply Current Vv 6.4 mA 
Negative Supply Current D.0 mA 
Power Consumption 

TO-5 Package 110 175 mW 
The following specifications apply for -55°C < T x 
Input Offset Voltage (Note 4) Rg < 20k 8.5 mV 
Input Offset Current (Note 4) 1.0 pA 
Input Bias Current 5.0 pA 
Temperature Coefficient of Input 7.0 uVv/°C 

Offset Voltage (Note 4) 

Voltage Gain 500 


NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperature above +105°C, 


(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 


(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 
(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 V at -55°C, 1.4 V at +25°C and 1.0 V at +125°C. 


(TOP VIEW) 


ry @ yy OUTPUT 


NON INVERTING () 
INPUT Cm 
INVERTING 
INPUT ° 


TO—5 CONNECTION DIAGRAM 
Note: Pin 4 connected to case 
| 
| 


FLAT PACKAGE CONNECTION DIAGRAM 


(TOP VIEW) 


NON INVERTING 
INPUT 


INVERTING 
INPUT 
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FAIRCHILD HYBRID CIRCUIT SH3005 


VOLTAGE TRANSFER 
CHARACTERISTIC 


VOLTAGE GAIN 


OUTPUT VOLTAGE - VOLTS 


185 73.0 -2.0 -10 0 10 20 3.0 4.0 


INPUT VOLTAGE - mV 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


OUTPUT VOLTAGE - VOLTS 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


INPUT VOLTAGE - MV 
INPUT VOLTAGE - MV 
3 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


COMMON MODE 
PULSE RESPONSE 


Ss 
26 
a> 7 
: 
Zu 0.4 
oO 
gs 
25 < 
=< T 
S z. a ee 
Z 03 
[oq 
> 
Oo 
wn 
< 
= 0.2 
= 
5 
nv -s 
a = 
#2 
> 
2? 9.1 
uw 
2 
32 
= 
5 
Qo 
> 


6 -20 +20 +60 +100 +14 
TEMPERATURE - °C 


OUTPUT VOLTAGE ~ VOLTS 


POWER CONSUMPTION 
AS AFUNCTION OF — 
AMBIENT TEMPERATURE 


POWER CONSUMPTION - mW 


-60 -20 +20 70 +100 710 
TEMPERATURE - °C 


FAIRCHILD HYBRID CIRCUIT SH3005 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at which the loading logic circuitry changes 
its digital state. 


INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 


offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 
INPUT OFFSET CURRENT* - The difference inthe currents into thetwoinput terminals with the output at the logic threshold voltage. 
INPUT BIAS CURRENT* - The average of the two input currents. 

: INPUT VOLTAGE RANGE® - Therange of voltage on the input terminals for which the comparator will operate within specifications, 


DIF FERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications 


is assured, 


VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 
the DC output level in the vicinity of the logic threshold voltage. 


RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 


threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to asthe voltage 


overdrive. 


POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 


minimum specified amount. 


NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 


minimum specified amount. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator, 
OUTPUT RESISTANCE® - The resistance seen looking into the output terminal withthe DC output level at the logic threshold voltage. 


POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 


specified as a maximum for the entire range of input-signal conditions. 


ae 
FAIRCHILD 


eae 
SEMICONDUCTOR 
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SH3200 
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR 


FAIRCHILD HYBRID CIRCUIT 


e SHORT CIRCUIT PROTECTED 
¢ BROAD RANGE OF OUTPUT VOLTAGES . . . 8.5 VT0 30 V 
¢ LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 


JEDEC (T0-99) outline 
.370 
¢ EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. a 
LOAD REGULATION . . . 0.050% MAX. +38 
© APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL 40 ae 
AND ANALOG INTEGRATED CIRCUITS | ew 165 


e A COMPLEMENT $H3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE dai 
VOLTAGE REGULATION 


PHYSICAL DIMENSIONS 


in accordance with 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature —65°C to +150°C 
Operating Temperature —55°C to +125°C 
Maximum Power Dissipation 
at 25°C Ambient Temperature (Note 1) 780 mW 
at —55°C to +125°C Case Temperature 1OW 
Maximum Voltages and Current NOTES: 

Dimensions as per latest J-10 committee 
input Voltage +35V | All dimensions in inches 
rer Seca +28V aaa ge 
Input-Output Voltage Differential +28V 
Output Current (Note 3) 50 mA PART NO. HXK32001XX 


SCHEMATIC DIAGRAM 


EXTERNAL SHORT CIRCUIT 
CURRENT SET RESISTOR 


, | | : | 
! 
! 
, EXTERNAL OUTPUT | 
% VOLTAGE ADJUST 
= 7 TR 2 T RESISTOR 4 
t 
3 | 
I 


WTPRAAs Maw 


. (MAY BE REMOTE) an 
SEE NOTE 4 (6) ® 

O) ¥SAMPLE 

NOISE SUPPRESSION 

: 

I 

© ! 
GID cetera er org ee ee yeaa 4 


LOW OR GROUND END 
FIGURE 1 OF REMOTE SENSING = 


aaa 
FAIRCHILD 
eee ere 


SEMICONDUCTOR 
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| FAIRCHILD HYBRID CIRCUIT SH3200 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vin Input Voltage Range 12.5 35 Volts 
Vout Output Voltage Range (Note 2) 8.5 30 Volts 35V> Vin | = [Your| +4.0V 
[Vin-Vour| Input-Output Voltage Differential 4.0 28 Volts 
I Load Current (Note 3) 0 50 mA 
Vinoise) Uncompensated Output Noise Voltage 30 150 mVp.p. 8.5V <|Vour| < 30V 
0<1, <50mA 
Vinoise) Compensated Output Noise Voltage 3.0 5.0 mVp.p. C > 0.4 uF, Pin 7 to Pin8 
8.5V <|Vour| < 30V 
(AVour/Voud%| eg reat 
AV Line Regulation .002 .005 %/V 35 V >|Vin|>|Your| +4.0¥ 
IN 
(AVou1/Voun% 
Sa Load Regulation (I, = 0 to 50 mA) 02 05 % Vin] >|Vour| +4.0V 
L 
(AVour/Voun)% 
oe a : Temperature Stability 01 %/°C At Package Dissipation 
(Voy Vou) % T, = —55°C to +125°C < 780 mW 
| Rote Power Dissipation Stability 002 = %/mN —4.0V <|Miy-Voyr| < 28V 
D 0<I, <50mA 
TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION 
VOLTAGE ADJUSTMENT SETTING CURRENT 


60 


LIMITING LOAD CURRENT~ mA 
w 
t=) 


REGULATED OUTPUT VOLTAGE ~ VOLTS 


20 
10 
(Pin | Grounded) 
0 
0 20 40 #60 80 100 
EXTERNAL SENSE RESISTOR, PIN 2 TO PIN3—kO EXTERNAL RESISTOR, PIN 3 TO PIN4—@ 
FIGURE 2 FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


POWER DISS! PATION - mW 


Ty > AMBIENT TEMPERATURE ~ °c 


FIGURE 4 


NOTES: 
(1) Derating factor as shown in Fig. 4 is 2.8 mW/ °C. 
(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 2 and pin 3 any desired output voltage in the range of 8.5 V 


to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre- 
selected resistor (see figure 3) between pin 3 and pin 4. 

(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 
No connection is necessary for normal operation. 
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SH3201 


ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR 


e SHORT CIRCUIT PROTECTED 
e BROAD RANGE OF OUTPUT VOLTAGES .. . —85 V 10 —30V 
e LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 


e EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. 
LOAD REGULATION . . . 0.05% MAX. 


¢ APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 


e A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE 
VOLTAGE REGULATION 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature —65°C to +150°C 

Operating Temperature —55°C to +125°C 
Maximum Power Dissipation 

at 25°C Free Air Temperature (Note 1) 780 mW 

at —55°C to +125°C Case Temperature 1.0W 
Maximum Voltages and Current 

input Voitage —35V 

Output Voltage (Note 2) —28V 

Input-Output Voltage Differential 28V 

Output Current (Note 3) 50 mA 


SCHEMATIC DIAGRAM 


FAIRCHILD HYBRID CIRCUIT 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-99) outline 


NOTES: 

Dimensions as per latest J-10 committee 
All dimensions in inches 

Leads are gold-plated Kovar 

Package weight is 0.95 grams 


PART NO. HXK32011XX 


EXTERNAL SHORT CIRCUIT 
CURRENT SET REGISTOR 


® 


SEE NOTE 4 OR 


NOISE SUPRESSION i 


GND 


1 EXTERNAL VOLTAGE, 
2 ADJUST RESISTOR | 
i(MAY BE REMOTE) 


OF REMOTE SENSING 


LOAD 


- 


| FIGURE 1 | 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SYMBOL CHARACTERISTICS : : TEST CONDITIONS 


IN Input Voltage Range Volts 
Vout Output Voltage Range (Note 2) Volts 35 V>|Vin| > |Your] +4-0V 
\Vin-Vour| Input-Output Voltage Differential Volts 

‘ Load Current (Note 3) mA 


ViNose) Uncompensated Output Noise Voltage mVp.p. 85V< Vour| < 30V 


0<I, <50mA 
(NOISE) Compensated Output Noise Voltage i i mVp.p. C > 0.4 uF, Pin 1 to Pin8 
85V< \Vour| < 30V 
(AVoyr/Vour)% 0<1, <50mA 
Line Regulation : ; %/V 35V> [Vin | ee [Your| +4.0V 


I, Load Regulation (i, = 0 to 50 mA) . : % Min] > Your| +4.0V 


(AVout/Vour)% 
eo Temperature Stability At Package Power Dissipation 
T, = —55°C to +125°C < 780 mW 


(AVou1/Vour)% 
_ cl Power Dissipation Stability ‘ 4A0V< Yin -Vour | < 28V 
D 


0<1, <50mA 


TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 


REGULATED OUTPUT VOLTAGE ~— VOLTS 
LIMITING LOAD CURRENT~ mA 


(PIN 7 GROUNDED) 


GeSers 
i 
i 


) 20 40ti“‘i‘iKSCttC«éO o 10 20 30 40 50 60 
EXTERNAL SENSE RESISTOR, PIN 5 TO PIN 6—k2 EXTERNAL RESISTOR, PIN 4 TO PIN 5-2 
FIGURE 2 FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


POWER DISS! PATION - mW 


Ty ~ AMBIENT TEMPERATURE - °C 


FIGURE 4 


NOTES: 

(1) Derating factor as shown in Fig. 4 is 2.8 mW/°C. 

(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 5 and pin 6 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pye- 
selected resistor (see figure 3) between pin 4 and pin 5. 

 {(4) This pin is made available for connections te compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 

No connection is necessary for normal operation. 
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HYBRID CIRCUITS COMING SOON 


QUAD FULL ADDER 

Incorporates four high speed, binary full-adders (2 each 9304 MSI 
circuits). The adders are useful as ripple-carry parallel addition (or 
substraction) function blocks. The device incorporates TTuL circuitry 
for high speed, high fan-out operation and is compatible with all 
members of the CCSL groups of digital integrated. circuits. 


DUAL HIGH GAIN OPERATIONAL AMPLIFIER 

Incorporates two linear amplifiers in one package. Features internal 
frequency compensation, low power of 100mW; output voltage swings 
of +13 volts, and zero offset adjustment. 

KEY SPECS: (Typical each side) 


Open loop gain 100,000 
Offset voltage 3mV 
Input impedance 800K 
Output voltage swing +13V 
Power 50mW 


OFFSET ADI. 


[] 


INVERTING © 


NON-INVERTING © 


INVERTING oO—— 


NON-INVERTING © 


OFFSET ADJ. 
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BYTE PARITY GENERATOR OR CHECKER 


Incorporates four high speed binary full-adders connected as a parity 
generator or checker. The design uses two 9304 MSI circuits to gen- 
erate parity for an 8 bit byte or check parity over 9 bits. Delay from 
input to add parity is typically 35 nano-seconds. 


